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This  is  Volume  I  of  a  two-volume  bibliography  on  the 
Use  of  Computers  in  Education. 

This  bibliography  contains  338  unclassified  references 
covering  the  period  from  July  1959  through  June  1969.  How¬ 
ever,  the  computer  search  covers  the  period  from  January 
1953  through  September  1969. 

Success  in  the  use  of  computerized  education  and  train¬ 
ing  systems  is  evaluated.  Reports  on  programmed  instruction 
indicate  the  feasibility  of  a  wide  range  of  uses  of  computers 
in  education,  in  training,  and  in  adaptive  learning  techniques. 
Individual  entries  are  arranged  in  AD  number  sequence. 

The  computer-generated  indexes  are  Corporate  Author/ 
Monitoring  Agency  and  Personal  Author. 
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AO-226  7  A A 

OEORce  WASHINGTON  UN  I V  ALEXANDRIA  VA  HUMAN  RESOURCES 
RESEARCH  OFFICE 

AN  ANNOTATED  bibliography  ON  THE  automation  of 
instruction  tu> 

JUL  S’  38P  DARBY .CHARLES  L.l 

unclassified  report 


DESCRIPTORS!  •learning.  AUTOMATION,  BIRLIOGRaPHNES, 

education,  programming  (computers),  teaching  machines, 
training  devices  iu> 


Preceding  Page  Blank 
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UNCLASS 1? 1  EO 


OOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /OMKOB 

AO-259  99** 

BROOKLYN  COLL  N  y 

research  in  the  automation  or  teaching  cm 

FEB  61  lv  2uCKERMAN , c ARL  B . J MARSHALL , GEORGE 

R.  I 

CONTRACi:  N  6  J  3  3  9  **| 

MONITORS  NTOC  *61  1 

UNCLASSIFIED  REPORT 


DESCRIPTORS!  •  TE  AfH I NG  MARINES,  AUTOMATION.  CIRCUITS, 

effectiveness,  learning,  training,  training  devices, 
wiring  diagrams  ,u> 
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UNCLASSIFIED 


DOC  REPORT  BIBLIOGRAPHY  search  CONTROL  no.  /OHrOB 

ad-262  779 

NEW  YORK  UN  I  V  N  y 

RESPONSE  MODE.  PACING,  AND  MOTIVATIONAL  EFFECTS  IN 
TEACHING  MACHINES  ( u I 

JUN  AI  IV  SILVERMAN, ROBERT  E , I  ALTER , M I LL I  CENT  I 

CONTRACT!  N6I339  s07 

monitor:  n tdc  507  3 

UNCLASSIFIED  report 


descriptors:  .teaching  machines,  effectiveness, 
learning^  naval  personnel,  personnel,  programming 

ICOMPUTERS).  TEST  METHODS,  TEST  REACTORS,'  TESTS,  THEORY, 

training  devices  <y» 

THREE  EXPERIMENTS  ACRE  PERFORMED  TO  STUDY  THE 
EFFECTS  OF  RESPONSE  MODE ,  ONE  EXPERIMENT  mas  DONE  TO 

study  pacing  and  one  experiment  dealt  *ith  the 
MOTIVATIONAL  EFFECTS  of  teaching  MACHINES,  the 
FIRST  THREE  EXPERIMENTS  INDICATED  that  reouiring  tmc 
student  to  make  an  overt  response  ooes  not 
facilitate  programmed  learning,  nor  is  the 
CONSTRUCTING  OF  a  RESPONSE,  rMEThER  it  be  overt  or 
covert,  NECESSARILY  ADVANTAGEOUS,  The  FOURTH 
EXPERIMENT  InOICaTEO  THAT  PACING  WILL  NOT  IMPAIR 

performance  if  care  is  taken  to  insure  optimal 
pacing  rates,  the  fifth  experiment  gave  no 
EVIDENCE  of  motivational  EFFECTS  in  TEACHING 
MACHINES!  PROGRAMMED  TEXTBOOrS  *ERC  AS  EFFECTIVE  AS 
teaching  machines,  muthori  mi 
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DDC  REPORT  S ! BL i OGRAph Y  SEARCH  CONTROL  NO,  /OHK 0( 

*D»26i  97i 

SYSTEM  RESEARCH  iTD  RESEARCH  LABS  RICHMOND  (ENGLAND) 
RESEARCH  on  the  oESIOn  Of  AOaRTIVE  teaching  SYSTEMS 
WITH  A  CAPABILITY  FOR  SELECTING  AND  ALTERING  CRITERIA 
FOR  ADAFTATION  (U) 

APR  61  lV 

Contract j  afai  os?  *»o 2 

unclassified  report 


DESCRIPTORS)  .TEACHING  MACHINES,  ANALYSIS,  DESIGN, 
DYNAMICS.  LEARNiNoi  THeoRv.  TRAINING  DEVICES. 

VOCABULARY  (U> 

identification  between  learning  and  teaching 

PROCESSES  ANo  A  <ClF  ORGANISING  SYSTEM,  GROUp 
INTERACTION  with  A  TUITlONAL  ANO  STABILISING  SYSTe«I 
AND  DESCRIPTION  or  THE  MaCHInE,  TECHNICAL 
SUMMARY.  OUTLINE  DESCRIPTION  OF  A  SIMPLE 

aoaptive  device,  a  semantic  ordering  machine. 

HYPOTHESES  REGARnlNG  THE  STRUCTURE  OF  THE  LEARNING 

PROCESS.  POSSIBLE  MYPoTHfSES.  CRITICAL  COMMENTS 

ANO  NOMENCLATURE.  (AUTHOR)  (U) 
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OOC  REPORT  q1BL|OORAPHY  SEARCH  CONTROL  No,  /OMKO* 

A0-26J  H  39 

PlTlsatJRGH  UnIV  pA 

TRAINING  RESEARCH  and  EDUCATION 

iv  glaser , Robert j 

<JNCLASs  I  E  I  ED  REPORT 


descriptors:  ^education,  ^research  program 

ADMINISTRATION,  •TRAINING,  INSTRUCTORS,  REACTION 
( PSYCHOLOGY  I  ,  TEACHING  MACHINES ,  THEORY,  TRAINING 
DEVICES 


<u> 
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DDC  REPORT  BIBLtOGRAPhT  SEARCH  CONTROL  NO.  /0HK08 
*0-26**  230 

AIR  FORCE  CAMBRIDGE  RESEARCH  LABS  L  G  HANSCOh  FIElO 
MASS 

ON  The  DESIGN  OF  a  simple  CONDITIONED-RESPONSE 


MACHINE 

<u> 

APR 

6  1  tv 

McIntosh. j.o. : 

REPT.  NO, 

IBS 

MON  I  TOR  J 

AFCRl  | 88 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  • A  N  A  l  0  G  COMPUTERS.  ^LEARNING,  COMPUTERS, 

conditioned  REflexI  cybernetics,  depth  indicators, 
instrumentation,  motor  reactions  iui 

LEARNING  by  CONDITIONING  as  it  OCCURS  IN  LIVING 
organisms  IS  EXAmINEO  TO  DETERMINE  which  aspects  of 
CLASSICAL  conditioning  Can  be  INSTRUMENTED  In  an 
ELECTRONIC  analog,  ELECTRONIC  techniques  for  this 
INSTRUMENTATION  ARE  OisCuSSEQ.  A  SPEC  I ALPURPoSE 
CONDITIONED-REFLEX  ANALOG  ANo  an  EXPERIMENT  for  it 
ARE  DESCRIBED.  POSSIBLE  APPLICATIONS  Or 
CONDITIONED  reflex  in  OATA-PROCESS i ng  ARE  CONSIDERED, 
(AUTHOR)  (U) 
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DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  No.  /OHKOB 
AD-269  377 

ILLINOIS  UN  I v  URb*NA 

effects  of  progr*mmeo  perceptual  training  on  the 

LEARNING  OP  CONTACT  LANDING  SKILLS  (U> 

APR  6  I  IV  ADAMS , JACK  A , j HUFFORD , L T LE  E,| 

contract:  N6I33R  297 

monitor:  N  TOC  297  3 

UNCLASSIFIED  report 


DESCRIPTORS:  .FLIGHT  SIMULATORS.  .PERCEPTION, 

•programming  (COMPUTERS),  .TRAINING  D£ylCES,  DISPLAY 
SYSTEMS.  LANDINGS,  LEARNING,  PILOTS,  TRAINING  IU> 

THIS  PROJECT  CONSISTED  OF  AN  EXPERIMENT  ON  THE 

effect  of  one  type  of  perceptual  iopen-looP) 
training  on  the  LEARNING  OF  CONTACT  LANDING,  THIRTY 
NON-PILOTS,  OlVIOEO  equally  INTO  TWO  MATCHED  GROUPS, 

PARTICIPATED.  The  experimental  group  received 
perceptual  training  with  a  programmed  visual  displayj 

THE  CONTROL  GROUP  DID  NOT  RECEIVE  THJS  TRAINING, 

AS  CRITERION  trials,  BOTH  GROUPS  PERFORMED  CONTACT 

landings  in  an  operational  flight  trainer  equipped 
with  a  nonprogrammeo  visual  attachement.  the 
results  indicated  that  the  programmed  presentation 
evaluated  DID  not  contribute  TO  the  LEARNING  of 
contact  landings,  the  I hpl I  Cations  of  the 
findings,  and  RESEARCH  issues  IN  THE  EVALUATION  of 
visual  ATTACHMENTS  ANO  OF  pilot  PERFORMANCE  are 
DISCUSSED.  (AUTHOR;  (U) 
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DDC  REPORT  BIBLIOGRAPHY  search  control  NC.  / OHK  08 
AD-265  070 

AMERICAN  INST  FOr  RESEARCH  SANTA  BARBARA  CALIF 
A  STUDY  OP  SUBJECT-CONTROLLED  PARTIAL  CUEING  IN 
PaIRED-ASsOCiaTE  LEARNING  _  <U> 

SEP  6 1  IV  AnGELL.DAViDjLUMSDAINe’aRTHUR  A. | 

REPT.  NO,  ClR  9  *|  SRH 

Contract;  afhr  63e  681 

MONITOR;  APOSr  |3r2 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  • lE  Arn I NG ,  *TRAInING  DEVICES,  AUTOMATIC, 

effectiveness,  teaching  machines  <u> 

A  STUOY  WAS  PERFORMED  to  DETERMINE  what  effect,  if 
ANY,  A  TRAINING  PROCEDURE  WHICH  UTILIZED  PARTIAL 
CUEING  AT  THE  OPTION  OF  THE  (.EARNER  WOULD  HAVE  UPON 
THE  LEARNING  OF  P A  I REo- A S S Oc I  A T E  MATERIALS,  THE 
technique  was  a  simple  one  which  provided  partial 

CUEING  BY  SUCCESSIVE  REVELATION,  UPON  STUdENt  DEMAND. 

OF  The  letters  Of  the  3--LETTER  RESPONSE  TERM  IN  aN 
S-R  PAIR.  NO  INSTRUMENTATION  WAS  EMPLOYED!  E 
SERVED  AS  THe  DE_viCE  BT  WHICH  RESPONSE  COMPONENTS 
WERE  ReVEaLEd  t  AijRaLLy  I  T 0  THE  STUDENT,  THE 
DATA  SHOWED  LlTTUE  DIFFERENCE  IN  OVER-ALL 

effectiveness  between  the  partial-cueing  technique 
and  a  standard  anticipation  procedure  for  learning 
paired  ASSOCIATES,  when  the  effectiveness  of  the 
TWO  TRAINING  PROCEDURES  was  EXAMINED  WITH  RESPECT  to 
'•TASK  DIFFICULTY* '--ITEMS  HAVING  BEEN  DICHOTOMIZED 

into  difficult  anq  easy,  and  ss  having  been  been 

DICHOTOMIZED  INTn  SLOW  LEARNERS  AND  FAST  LEARNERS-- 
THE  PARTIaL-CUEInG  PROCEDURE  WAS  FOUND  TO  BE  SOMEWHAT 
more  effective  for  slow  learners  with  hard  Items,  and 
SLIGhTlT  less  EFFECTIVE  fop  ST  LEARNERS  with  easy 
ITEMS.  THIS  INTERACTION  »*  GlNALLY  SIGNIFICANT 

ip  <  ,|0),  the  findings  cussed  in  relation 

to  other  studies  of  partial  v-ing  in  paired- 
associate  LEARNING.  (AUTmOR)  (U) 
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doc  report  b i bl i ography  search  control  no.  /ohkob 
ad-368  333 

aerospace  medicac  research  labs  «*r i ght-patterson  afb 

OH  1  0 

A  SURVEY  OF  AUTO-INSTRUCTION  devices  <u> 

SEP  IV  KOPSTeIN, FELIX  F,  ,'SHILLESTaD,  ISABEL 

J.  I 

monitor:  aSd  trm  **ir 

UNCLASSIFIED  REPORT 


DESCRIPTORS?  •TEACHING  MACHINES.  AUTOMATIC,  EDUCATION, 

hangars,  training,  training  devices  iu» 

the  STATE  OF  the  ART  OF  A U T 0 - I N S TRUC T I  ON  AND 
TEACHING  DEVICES  AND  CATALOGS  INSTRUCTIONAL  DEVICES 
TO  APRIL  1 9 A i  IS  SUMMRlZEO  In  THE  INTEREST  OF 

suggesting  possible  applications  to  local  training  or 
education  PROBLEMS.  THE  FIRST  SECTION  BRIEFLY 
REVIEWS  #HAT  AUTo-INSTRUCTIOn  IS,  WHETHER  IT  is  AN 
ENTIRELY  NEW  CONCEPT,  its  PRACTICAL  benefits,  auto- 
instuction  terminology,  programs  and  devices,  current 

PROGRAMMING  formats,  EVALUATING  A  PROGRAM,  ano 
DISCUSSES  PROSPECTS  FOR  THE  FUTURE  OF 
AUTOINSTRUCTION,  the  second  SECTION  CATALOGS  and 
DESCRIBES  all  major  CURRENT  AUTO-INSTRUCTIONAL 
devices:  skinner  machines,  pressey  machines, 

CROWDER  TECHNIQUE,  SElF-ORG An 1 Z I NG  SYSTEMS,  AUDIO¬ 
VISUAL  MACHINES,  DIGITAL  computers  AS  teaching 
machines,  ANO  H I SCELLANEOUS  DEVICES,  A  LIST  OF 
TEACHING  MACHINE  PATENTS  is  APPENDED,  (AUTHOR)  (U> 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO,  /OHKOB 
AD-276  703 

SYSTEM  DEVELOPMENT  CORP  SANTA  MONjCA  CALIF 
COMPUTER  SIMULATIONS  of  A  PERCEPTUAL  LEARNING  model 
FOR  SENSORY  PATTERN  RECOGNITION,  CONCEPT  FORMATION, 

AND  SYMBOL  TRANSFORMATION  lU) 

MAR  62  Iv  VoSSLER , CHARLES IUHR , LEONARD  * 

REPT.  NO.  SP  Sfc2 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  .COMPUTERS*  .LEARNING  .SIMULATION, 

language,  translations*  vision  < u > 

COMPUTER  SIMULATIONS  Of  A  PERCEPTUAL  LEARNING  MODEL  FOR 
sensory  pattern  Recognition,  concept  formation^  and 
Symbol  transformation. 


10 


UNCLASSIFIED 
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DOC  R£Po*T  BIBLIOGRAPHY  SEARCH  CONTROL  No.  /OH«OB 
A  O- 2  7  7  287 

aerospace  medical  research  labs  wR i ght-patterson  afb 
OHIO 

motivation  and  the  automation  op  training,  a 

LITERATURE  REVIEW  !U> 

mar  62  lv  UGELOw , AUV I N | 

REPT.  NO.  T0R62  15 

UNCLASSIFIED  REPORT 


descriptors:  •learning,  ^teaching  machines,  automation, 

BIBLIOGRAPHIES,  EFFECTIVENESS,  GROUP  DYNAMICS, 

motivation,  psychology  iu> 

controlling  the  motivation  of  learner  in  their 
CONTINUING  USE  OF  THE  nek*  AUTO- 1  NSTRUCT  I  ONAl  DEVICES 
COULD  become  a  SERIOUS  PROBLEM,  SINCE  NEITHER  THE 
DEVICES  THEMSELVES  NOR  THE  PERFORMANCE  KNOWLEDGE  THEY 
PROVIDE  sEEMs  SUFFICIENT  TO  MAINTAIN  EXTENDED 
PARTICIPATION  IN  THE  INSTRUCTION,  A  SELECTIVE 
REVIEW  of  the  LITERATURE  ON  KNOWLEDGE  of  RESULTS, 
praise  and  reproof,  competition,  task  interruption, 

AND  READABILITY  SUGGESTS  techniques  for  BETTER 
CONTROLLING  SUCH  PARTICIPATION,  POTENTIALLY  USEFUL 
APPLICATIONS  ARE  OISCUSSED,  AND  LIMITED  TRY-OUT  OF 
VARIATIONS,  BOTH  WITHIN  THE  PROGRAM  AND  INSTRUCTIONAL 
ENVIRONMENT,  IS  ENCOURAGED.  (AUTHOR)  (U> 
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UNCLASSIFIED 


DDC  REPORT  BIBLIOGRAPHY  search  control  no,  SOKKOB 
Ao-277  Mp3 

melpar  inc  falls  church  va 

A  STUDY  Of  GENERALIZED  Machine  learning  i  u  > 

APR  *2  lv  CaRNE'E.B.J 

"EPT.  NO,  T0R&2  Ui 

contract:  aF33  6i&  76822 

MONITOR;  ASO  T0R*2  1 64 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  •DIGITAL  COMPUTERS,  ‘DIGITAL  systems, 

cooing.  COMMUNICATION  THEORY,  ELECTRICAL  NETWORKS, 

FEEDBACK,  game  THEORY.  LEARNING,  MATHEMATICAL 
PREDICTION.  NERVEs"  RELIABILITY.  SEQUENCES j  SEQUENTIAL 
ANALYSIS.  SIMULATION,  SWITCHING  circuits,  trigger 
CIRCUITS  *  u  > 

MACHINE  LEARNING  WITH  the  ARTRON  NETWORKS  and  the 
self-organizing  binary  logical  network,  feasibility  of 
construction  of  machines  which  learn  efficiently, 
learning  ability  of  sohln  to  form  any  boolean  function  of  n 

VARIABLES. 


UNCLASSIFIED 


DDC  REPo«T  BIBLIOGRAPHY  SEARCH  CONTROL  No,  /OHKOB 
AO-28 1  934 

NATIONAL  ACADEMY  OP  SCIENCES  -  NATIONAL  RESEARCH  COUNCIL 
WASHINGTON  0  C 

STUDENT  RESPONSE  IN  PROGRAMMED  INSTRUCTION,  a 
SYMPOSIUM  ON  EXPERIMENTAL  STUDIES  OF  CUE  AND  RESPONSE 
factors  in  group  and  individual  learning  from 
INSTRUCTIONAL  media,  ,U> 

6 1  55SP  LUMSOAINE.A,  A.  t 

REPT,  NO.  9H3 

UNCLASSIFIED  report 


DESCRIPTORS?  •LEARNING,  ^reaction  (PSYCHOLOGY), 

•TEACHING  MACHINES,  "TRAINING,  FILMS,  PROGRAMMING 
(COMPUTERS* i  SYMPOSIA,  VERBAL  BEHAVIOR  (U> 
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UNCLASSIFIED 


DPC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /0H«08 
AO-282  879 

AERONAUTICAL  STStEMS  OlV  *R I CHT-P aTTERSON  AFb  OHIO 
INVESTIGATIONS  In  COMPUTER- A  I  DEO  DESIGN  FOR 

numerically  controlled  production  iui 

may  62  lv  RoSS , 0 . T . I  COONS  ,  S.  A  ,  I 

«EPT.  no.  TR7  820 1 R  13a 

contracts  af33  aoo  **2859 
monitor:  aso  tr7  820 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  •AUTOMATIC.  • d  A  T  a  PROCESSING  systems, 

•machine  tools,  ^programming  icomputersi,  analysis. 
COMPUTERS,  design’  oISplAv  SYSTEMS.  INSTRUMENTATION, 

integration,  mechanical  engineering,  numerical  analysis, 

OPERATORS  (MATHEMATICS) *  OSCILLOSCOPES,  stresses  iui 

THE  COMPUTER-AIDED  design  PROJECT  IS  ENGAGED  IN  A 
program  of  Research  Into  the  application  of  the 

CONCEPTS  AND  TECHNIQUES  OF  MODERN  DATA  PROCESSING  TO 

the  oesIgn  of  mechanical  parts,  and  the  further 
development  of  automatic  programming  iapt>  systems 
FOR  NUMERICALLY  CONTROLLED  MACHINE  tools,  this 
combined  INTERIM  report  COVERS  TH£  FIFTEENTH 
through  Twenty-Sixth  hontmS  of  the  project,  topics 
covered  incluoe:  a  description  of  current  status  on 
the  basic  bootstrap  compiler’  the  available  programs 

of  The  BOOTSTRAP  PLATEAU  SYSTEM,  and  THE  MULTI-PASS 
COMPILE"!  OlSCUSsiON  of  a  new  FIRST-PASS  ALGORITHM 
which  is  relievco  to  have  *ioe  applicability  to  all 

FORMS  OF  PROBLEM  sTATcmEnTI  DESCRIPTIONS  OF  THREE 
MANUAL  INTERVENTION  CONSOLE  oES I GnS--A  RUDIMENTARY 
VERSION  no*  OPERATING  on  the  70R  COMPUTER,  A  PROPOSED 
version  for  the  tor,  and  a  study  or  a  remote  console 
FOR  A  LARGE-SCALE  CENTRA^  COMPUTER!  COMPUTER  studies 
in  tmrce-oimcnsional  shape  description  and  stress 
ANALYSIS!  ANo  PLANS  FOR  PILOT  STUqIES  |N  PIN.jOINtEO 
TRUSSES  *NO  SCULPTURED  PaRTS.  lAUTHQRl  IUI 
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00c  report  bibliography  search  control  no,  /om«os 
ad-283  35? 

EDUCATIONAL  TESTING  SERVICE  PRINCETON  N  J 

SOME  IMPLICATIONS  op  TESTING  PROCEDURES  FOR  AUTO- 

INSTRUCTIONAL  PROGRAMMING  (U* 

descriptive  notes  pinal  rept,  jan-oec  ti, 

JUN  62  7hp  JACOBS, PAUL  I.  I 

CONTRACTS  AP3 J  6 1 6  7795 
MONITOR!  mRL  TOR-62-67 

UNCLASSIFIED  report 


descriptors:  -learning,  -programming  (COhputersi, 
•teaching  machines.  ACHIEVEMENT  tests,  APTITUDE  tests, 

EPPEct I VEnESS ,  TEST  CONSTRUCTION  { PSTCHOLOGT ) ,  test 

methods,  tests,  theory  iu> 

a  systematic  comparison  of  problems  and  procedures 
reveals  important  implications  for  programming  frdm 
the  OLDER  field  of  TESTING.  THEORY  AND  EXPERIENCE 
IN  test  CONSTRUCTION  can  be  ESPECIALLY  useful  IN  the 
selection  of  valid  criteria  por  assessing  the 

EFFECTIVENESS  OP  A  PROGRAM,  THE  ORDERING  OP 
INSTRUCTIONAL  SUBJECT  matter,  the  RRJTING  OP 
instructional  frames,  ano  the  roRMAL  Evaluation  op 
the  program,  adaptive  programming  implies 
measurement  of  both  aptitude  and  achievement  in  order 
to  assign  trainees  to  APPROPRIATE  INDIVIDUAL 
SEQUENCES  OP  INSTRUCTION,  POSSIBLE  APPLICATIONS 
RESULTING  PRO"  ExAhINaTION  OP  THESE  ano  other  ISSUES 
ARC  EXPLORED,  ano  NECESSARY  FURTHER  research  is 
SUGGESTED.  I  A  U  T  hqR )  <  u > 
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ODC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /OHpOB 
AO-2BN  B2l 

S VST  EM  DEVELOPMENT  CORP  SANTA  MONjCA  CALlP 

THE  USE  OP  SeuF-!NSTRuCT|ONal  DEVICES  IN 

COUNSELING  IU) 

AUG  *2  lv  CoCSweLL . JOHN  P , I SOREnSON , A  .  GaRThi 

Rept.  NO.  »P  SnO 

UNCLASSIFIED  RCPONT 


DESCRIPTORS:  pEOUcaTIOn,  .TEACHING  MACHINES  (  U  ) 

ADVANTAGES  op  the  use  OF  SCUP- INSTRUCTIONAL  DEVICES 
IN  COUNSELING  are  OlScuSsEO.  the  USE  op  self, 
instructional  OEvtccs  and  programs  to  help  In  the 

INTERPRETING  of  TESTS  TO  STUDENTS  IS  SUGGESTED  and 
ILLUSTRATED.  THE  tECHnJOuE  OP  CONSTRUCTED  SElP- 
INSTrucTIoNAl  MATERIALS  AS  a  means  POR  DEVELOPING 
more  epfecTIve  Communication  and  as  a  means  por 
studying  the  problems  of  the  communications  process 

If  OISCUSSEO.  (AUTHOR)  (U> 
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RETENTION  of  HATeRIAl  PRESENTED  by  AyTOJNSTROCTlONAL 
programs  which  vanish  ano  which  oo  not  vanish  verbal  j 

CUES  I U  > 

AUG  t,  2  iv  ANGELL  <  D  A  v  I  0  ;  uUMSDA  1  NE  •  ARTHUR  A.J  ] 

contract:  a fnr  «3s  sai  ; 
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UNCLASSIFIED  report  j 


descriptors:  -learning,  -teaching  machines  iu» 

retention  of  haterial  presented  by  autoinstructional 
programs  »hich  vanish  and  *hi£h  oo  not  vanish  verbal 
cues. 
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DESCRIPTORS:  ^EDUCATION,  *TEAcHING  MACHINES,  AUTOMATION, 

COMMUNICATION  STStEMS,  data  TRANSMISSION  SYSTEMS  (U) 

THE  ARGUMENT  IS  PRESENTED  That  a  BETTER  IMPEDANCE 
MATCH  BETWEEN  LABORATORY  AND  SCHOOL  WOULD  BE  MADE  IF 
ONE  TOOK  A  #IdER  VIEW  OF  THE  MEDIA  THROUGH  WHICH 

programing  principles  aRe  implemented,  research 
REPORTS  SnOUlc  AllO*  THE  EDUCATIONAL  DECISIOn-MAKeR 
TO  Take  ACTION  On  the  BASIS  of  these  REPORTS.  CLASS 
(COMPUTER-BASED  LABORATORY  FOR  AUTOMATED 
SCHOOL  SYSTEMS).  AN  EvPErJMENTAL  FACILITY 

developed  at  sdc  as  an  approach  to  designing  a 
sequence  of  steps  leading  fr0m  research  on  programing 
to  its  practical  application  in  schools,  is 
DISCUSSF".  (AUTHOR)  I U ) 
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DESCRIPTORS:  •EDUCATION.  ^INFORMATION  retrieval. 

♦TEACHING  MACHINES.  AUTOMATION,  OATA  TRANSMISSION 
SYSTEMS  !U> 

AN  INFORMATION  RETRIEVAL  iIR)  SYSTEM  THAT  WOULD 

adeouatelt  serve  the  information  needs  of  the 
EDUCATOR  AND  STUDENT  IS  OISCuSSEd.  Such  a  system 
WOULD  INcLUOE  FUNCTIONS  ALREADY  AUTOMATED  IN 

present  ir  hardware  systems  and.  in  addition,  the 

AUTOMATION  of  ACQUISITION,  LaSSIFICATION,  and 

dissemination  functions,  extrapolation  from  the 
RESEARCH  in  the  last  THREE  areas  LEADS  to  a 
description  of  an  advanced  school  system  of  the 
1 R  7  o • S  In  WHICH  UNIVERSITIES  or  SECONDARY  SC 1  3  0LS 
WILL  BE  LINKED  8  Y  OATA  TRANSMISSION  LINES  TO  REGIONAL 
INFORMATION  CENTERS.  THESE  CENTERS  WILL  ACQUIRE, 

translate,  *nd  select  items  of  information  for 

AUTOMATIC  INoEXInG,  ABSTRACT l NG,  AND  CODING  INTO 
MAGNETIC  TAPE  FILES  and  FOR  SUBSEQUENT  FEEDING  To 

remote  School  systems.  all  elements  in  the 

EDUCATIONAL  sTSTeM  will  BE  SERVICED  by  THE  INTEGRATED 
INFORMATION  RETRIEVAL  SYSTEMS  WHICH  *ILL  ORGANIZE  AND 
DISSEMINATE  the  INFORMATION  ACCORDING  TO  INDIVIDUAL 
NEEDS.  (AUTHOR)  <U* 


19 


UNCLASSIFIED 


UNCLASSIFIED 


ODC  REPORT  BIBLIOGRAPHY  search  control  NO,  /0HR08 
A0-2B5  ASO 

RANO  CoRR  SMfTA  MONICA  CaUF 
LEARNING.  L;  --;.RAl  ITY  and  PROBLEM  SOLVING 
iv  Newell . allen i 

UNClASS I F I po  REPORT 


DESCRIPTORS:  ^COMPUTER  LOGIC,  ^LEARNING;  ARTIFICIAL 

INTELLIGENCE,  COMPUTERS,  game  theory,  pattern 

recognition  <u 

LEARNING.  GENERALITY,  AND  PROBLEM  SOLVING  in 

artificial  intelligence  mechanisms,  ability  to 
generalize  as  a  Goal  in  The  design  of  artifical 
learning  mechanisms,  general  problem  solver,  a  computer 
program  of  the  game-playing  and  theoremproving 

CLASS. 
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COMPUTER  SIMULATIONS  OF  A  PERCEPTUAL  LEARNING  MODEL 
TOR  SENSORY  PATTERN  RECOGNITION,  CONCEPT  FORMATION, 

and  symbol  transformation  (U> 

AUG  *2  lv  VOSSLER, CHARLES JUHR, LEONARD J 

KEPT,  no.  SP  582  000  01 

UNCLASSIFIED  REPORT 


DESCRIPTORS!  ^COMPUTER  LOGIC,  *LEARNInG,  •PERCEPTION, 
AUTOMATION,  computers,  DECISION  MAKING,  MACHINE 
TRANSLATION,  NERVES,  Pattern  RECOGNITION  { u  > 

COMPUTER  SIMULATIONS  of  a  PERCEPTUAL  LEARNING  model  for 
SENSORY  PATTERN  RECOGNITION,  CONCEPT  FORMATION,  AND 

symbol  transformation,  a  neuron  net  model  for  discovert, 
GENERALIZATION,  and  TRANSFORMATION  of  patterned 
INFORMATION. 
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simulation:  a  vehicle  for  facilitating  innovation  and 
system  design  in  education  tin 
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REPT,  NO.  SP  890 
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OESCRIPToRSj  pEDUcaTIOn.  SIMULATION,  TEACHING  MACHINE(U) 

APPLICATION  of  SIMULATION  TO  EDUCATION,  simulation  of  an 
elementary  school',  a  Model  for  the  study  of  new 
organizational  designs,  possible  reasons  for  lack  of 

ACCEPTANCE  OF  new  kNOWleOgE  AND  TECHNOLOGY, 
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SEP  62  IV  NEAfMARK  ,  GERALD  I 

REPV,  NO.  SP  971 

UNCLASSIFIED  REPORT 


descriptors:  .EDUCATION,  .LANGUAGE,  ^teaching  machines, 

EFFECTIVENESS,  HEARING,  TRAINING  <y) 

A  LISTENING  COMPREHENSION  APPROACH  IS  PROPOSED  FOR 

teaching  foreign  languages  In  elementary  schools 

(FLES),  ESPECIALLY  WHERE  OUAlIFIED  LANGUAGE 

INSTRUCTORS  are  not  AVAILABLE,  programmed 

materials  for  LISTENING  COMPREHENSION  In  FRENCH 

are  described,  the  organization  of  interstate 

COMMITTEES  Or  A  NATIONAL  COMMITTEE  of  experts  TO 

AVOID  DUPLICATION  IN  THE  PRODUCTION  OF  FLES 

MATERIAL  IS  RECOMMENDED.  (AUTHOR)  <U> 
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unclassjpieo  RErqRt 


DESCRIPTORS:  • 0 1 0  I T  A  L  COMPUTERS,  APPUIEO  PSYCHOLOGY, 

ATTITUDES,  HUMAN  ENGINEERING,  LEARNING,  HAN,  PERSONAL(U) 

an  Investigajon  and  analysis  were  made  of  those 
factors  fixing  the  interface  existant  in  mancomputer 
SYSTEMS.  EMPhaSIf  was  PACED  UPON  three  specific 
areas:  <ii  human  attitudes,  toward  computer  use 

ANO  RESULTS,  (2)  MACHINE  LEARNING  PROCESSES,  AND 
(31  MEMORY  ORGANIZATION  FOR  mEANJnG  ASSOCIATION 

and  retrieval,,  all  three  op  these  areas  were 
EXAMINE0  in  RESPECT  TO  ThEIR  POTEnIAL  in  moving  or 
FIXING  THE  ManMAchINE  (NtERFaCE  for  various  types  of 
problems.  (Author)  iuj 
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UNCLASSIFIED  REPORT 


DESCRIPTORS!'  .EDUCATION,  .INFORMATION  RETRIEVAL. 
•LIBRARIES.  COOING.  COMPUTERS,  DATA  PROCESSING  SYSTEMS, 
DOCUMENTATION,  LITERATURE,  SUCCININIDES,  TEACHING 

machines  iu» 


a  survey  conoucteo  to  determine  the  suitability  of 
general-purpose  information  retrieval  systems  to 
school  systems. 
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Aug  42  tv  COULSON.JOHN  E.l 

Reft.  NO.  SP  *33  not  Oo 

UNCLASSIFJEO  report 


DESCRIPTORS:.  •AUTOMATION,  •EDUCATION,  •TEACHIkG 
MACHINES,  data  PROCESSING  SYSTEMS,  digital  computers, 
human  engineering^  learning,  programming  (computers), 
students  (U> 

flexible  sequences  kno«n  as  branching  programs  are  used  to 

ADAPT  TEACHING  MATERIALS  to  InDIVIdUALSTUDENTs, 
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programmed  Instruction,  a  selected  bibliography  iu> 
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monitor:  e so  tor62  225 

UNCLASSIFIED  report 


descriptors:  •bibliographies,  -teaching  machines, 
•training,  EDUCATION,  LEARNING  <u> 

THIS  BIBLIOGRAPHY  IS  INTENDED  to  PROVIDE  TH£ 

READER  with  an  EXTENSIVE  list  of  PUBLICATIONS 
concerned  with  programmed  instruction,  available 

PROGRAMS  FOR  INSTRUCTION  ARE  NOT  LISTED  HERE. 

HOWCvER,  THE  APRIL  1642  ISSUE  OF  PROGRAMED 
instruction,  the  bimonthly  Bulletin  of  the 
center  for  programed  instruction,  states  that 
the  center  has  prEparco  a  pamphlet  entitled 
PROGRAMS  '42;  a  guioe  to  programed 

instructional  material  available  to  educators 

BY  SEPTEMBER,  1642.  lAUTHORl  IUi 
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comRute*s  in  programed  Instruction  and  educational, 

DATA  PROCESSING  ,U> 

JAN  AS  SRp  CoULSON.JOhN  C,| 
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UNCLASS  l  P  l  CO  REPORT 


DESCRlRTORft  •EOUCaTIOn,  .TEACHING  HACHINES,  AUTOMATION, 

eppecti vEness,  group  dynamics!  job  analysis,  programming 
«comRuteRS».  reaction  »pSycmology > ,  television  display 
systems  « u  > 

AUTOMATED  teaching  PROGRAM  TEcHNIOuES  AND  AUTOMATED 
pccdback  to  the  student  concerning  hi$  responses. 
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THE  APPLICATION  oP  PROGRAMMED  INSTRUCTION  AND  AUTO- 
I  NSTRUCT I ONAl  DEVICES  IN  COLLEGES  and  their  RELATION 
to  a  theory  op  instruction  iu> 

FE«  *3  Iv  RYANS, DAVID  G.| 

REPT.  NO.  SP  1  OB  9  OOO  01 

UNCLASSIPIEO  REPORT 


descriptors:  .education,  .teaching  machines,  attitudes, 

AUTONATION.  BEHAVIOR,  INSTRUCTORS,  learning,  PROGRAMMING 
ICOMPuTERS).  RESEARCH  PROGRAM  ADMINISTRATION,  THEORY, 
TRAINING  ( u  1 

a  study  op  the  theory  op  instruction  based  on  the 
APPLICATION  OP  PROGRAMMED  instruction  and  AUTO- 
INSTRUCTIONAL  devices  IN  COLLEGES. 
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LEARNING.  GENERALITY  anO  PROBL£f*-SOLVlNG  (U» 

iv  Newell  ,-*llen: 

UNCLASSIFIED  REpoRt 


DESCRIPTORS:  aaRTieiCIal  in  ElLIGEnCE.  aLEARNiNG, 

memory,  OPERATORS  (MATHEMATICS).  PATTERN  RECOGNITION, 
PROGRAMMING  (COMPUTERS)  <U> 

LEARNING.  GENERALITY,  and  PROBLEM-SOLVING.  THe 
CONCEPT  OF  LEARNING  in  ARTIFICIAL  1 NTELL I GENCEAND 
ITS  RELATIONSHIP  TO  GENERALITY  and  PROBLEMSOLVING, 
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SYSTEM  DEVELOPMENT  CORP  SANTA  MONICA  calif 
SYSTEM  DESIGN  in  THE  BASSETT  HIGH  SCHOOL.  CU> 

APR  63  22P  EGBERT  .ROBERT  L,  I  COGSWELL . 

*>ohn  f.  ; 

REPT,  NO.  TM1JR7 

UNCLASSIFIED  report 


DESCRIPTORS!  •EDUCATION,  design,  LANGUAGE,  LEARNING. 
models  (SIMULATIONS),  OPERATIONS  RESEARCH,  STUDENTS, 
TEACHING  MACHINES  <  U  > 

The  new  BASSEtT  HIGH  SCHOOL,  USING  the  CONTINUOUS  PROGRESS 
plan  which  utilizes  small-group  instruction  and  both 
programmed  and  traditional  learning  materials, 
individual  study  and  progress. 
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SYSTEM  DEVELOPMENT  CORP  SANT*  MON|CA  CALIF 

the  effects  of  Electronic  oata  processing  in  future 
INSTRUCTIONAL  SYSTEMS;  (U) 

i  v 

REPT.  no.  $P. 

contract;  rept,  no.  sp i i i a/oo i /oo 
unclassified  report 

supplementary  note*  unclassified  report 

DESCRIPTORS;  *DATa  PROCESSING  SYSTEMS,  LEARNING, 
management  engineering*  simulation,  computers,' 

Symposia,  information  retrieval,  teaching 

machines*  (U) 

summarizes  computer  developments  as  follows:  the 
compused  teaching  machine:  by  branch  ing  students 
laterally,  backward,  and  forward  through  subject 
material,  the  machines  develops  a  course  of  study 
particularly  suiteo  to  the  indi  vjdual  student's 

EDUCATIONAL  BACKGROUND*  LEVEL  OF  MOTIVATION,  and 

aptitude,  information  re  trieval  systems:  up-to- 
date  information  in  any  area  of  the  arts  and  sciences 

CAN  be  PROVIDEO  PY  INFORMATION  CENTERS  UTILIZING 
ABSTRACTING  and  TRANSLATING  MACHINES,  techniques  oF 
RAPID  rE  TRIEVAL  AND  0  I SsEM I N AT  I  On  OF  DATA, 

simulation  programs:  computer-based  simulation 
programs  will  Ain  ongoing  Management  and  instruction 
ac  tivities  by:  supplying  periodic  economic  or  pop 
ulation  forecast^  helping  to  balance  budgets; 

GIVING  GUIDANCE  IN  THe  PLANNING  Of  NEW  EDUCATION  aL 
FACILITIES!  EXPEDITING  ThE  TRAINING  AND  SELEc  TION  OF 
educators;  Facilitating  classroom  and  vo  caTional 
instruction,  the  automated  classroom;  new 
technology  for  Processing  educational  data  and  for 
organizing  instructional  material  in  the  classroom, 

iu> 
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descriptors:  •education,  ^programming  com  puters, 
•BIBLIOGRAPHIES,  AUTOMATION,  TRAINING  devices, 
DOCUMENTATION,  teaching  MACHINES,  READING, 

INSTRUCTORS.  cu> 

BIBLIOGRAPHY  OP  RePERENCES  ON  PROGRAMMED  INSTRUCTION, 
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apr  63  sp  Cogswell , John  f.i 
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DESCRIPTORS:  ( *PRoGR AMm I Ng  (COMPUTERS),  PSV 

CHOMETRICS).  (•EDUCATION.  APTITUDE  TESTS), 

(♦DECISION  MAKING"  MODELS  (SIMULATIONS), 

TRAINING.  (U) 

identifiers:  ir63"  guidance  counseling,  iu) 

PROPOSES  TO  DEVELOP  A  DEMONSTRABLE  AND  WIDELY 

applicable  means  of  Improving  the  guidance  proc  ess 
by:  (i)  developing  a  computer  program  to  perform 
THE  task  of  PSYCHO-EDUCATIONAL  appraisal:  (2) 
EXPLICATING  and  STUDYING  the  DECISION-MAKING  BEHAVIOR 
OF  COUNSELORS  IN  PSYChO-EDUC at IONaL  appraisal: 

(3)  IMPROVING  T  H  p  VALIDITY  OF  PSYCHO  EDUCATIONAL 
APPRAISAL  in  COUNSELING.  REPORTS  THAT  A  NEW 
METHOOOLOgY  for  AUTOMATING,  STUDYING,  AND  IMPROVING 
THE  APPRAISAL  PROCESS  has  RECENTLY  BEEN  DEMONSTRATED 
(KLEINmUNTZ  1 9  6  3 i  ,  CONCLUDES  THAT  THE 

kleinmuntz  study  demonstrates  the  value  of  his 
method  for  studying  the  dec i s i on-mak i ng  behavior  op 
DIAGNOSTICIANS  And  IMPROVING  THE  VALIDITY  OF  the 
diagnostic  task,  <authoR)  <u> 
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UNCLASSIFIED  REPORT 
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DESCRIPTORS:  (•COMMUNICATION  THEORY,  INSTRUCTORS), 

(•INSTRUCTORS,  BEHAVIOR),  INFORMATION  RETRIEVAL, 

LEARNING  (U> 
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THIS  IS  an  ATTEMPT  at  CONCEPTUALIZATION  or  theory 
BUILDINGS  with  RESPECT  to  the  INSTRUCTIONAL  PROCESS, 

THE  PURPOSE  is  TO  Block  OUT  SOME  of  the  CONDITIONS 
AND  BEHAVIORAL  CONSTRUCTS  WHICH  may  be  HYPOTHESIZED 
TO  CONTRIBUTE  TO  teacher  BEHAVIOR  and  the 
INSTRUCTIONAL  PROCESS.  IN  THJS  PAPER,  THE  WRITER'S 
POSITION  IS  PRESENTED  IN  DETAiL,  ADDITIONAL 

constructs  are  introduced  and  emphasized,  and  an 
effort  IS  MAoE  to  LOOK  FURTHER  into  SOME  OF  the 
IMPLICATIONS,  the  TEACHER  SYSTEM  and  THE  pupil 
system  are  described  in  terms  of  the  essential 
CHARACTERISTICS  of  all  systems-- i NFORMAT I  ON  FLOW  OR 
INFORMATION  PROCESSING.  THE  INFLUENCING  CONDITIONS 
that  HAVE  led  to  THIS  "INFORMATION  SYSTEM  theory  of 
instruction’  •  are  four:  u>  the  thinking  ano  the 

RESEARCH  GROWING  OUT  OF  A  TEACHER  CHARACTERISTICS 
STUDY,  RELEVANT  TEACHER  BEHAVIOR  RESEARCH  REPORTED 
BY  OTHER  INVESTIGATIONS,  AND  EXPERIENCE  WITH  THE 
DATA  ACCUMULATED  IN  CONNECTION  WITH  THE  NATIONAL 
TEACHER  EXAMJNAT JONSI  <*>  TH£  INTRODUCTION  OF 
the  CONCEPTS  OF  ’’GENERAL  SYSTEM  THEORY"!  (j) 

SEARS'  DIRECTION  OF  ATTENTION  TO  the  "DYADIC 
SEQUENCE*’  AS  *N  EXPLANATION  OF  SOCIAL  BEHAVIOR!  AND 
(«♦)  THE  GROWING  INTEREST  JN  CONCEPTS  associated 
with  information  theory  and  communication  theory, 

(AUTHOR)  ( u  ) 
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36 


UNcLASSiF  1*0 


I 


UNCLASSIFIED 

6DC  R£PoRT  BIBLIOGRAPHY  SEARCH  CONTROL  No.  /0HK08 
AD-H17  376 

AMERICAN  INSTITUTES  FOR  RESEARCH  IN  THE  BEHAVIORAL  SCIENCES 
PALO  ALTO  CALIF 

learning  VIA  programed  READING.  (U> 

UUL  *3  l  V  HERSHBERGER. W A YNE  (BRIGGS, 

LESLIE  J.( 

REPT.  NO.  TECHNICAL  REPT.  NOj  Si 
CONTRACT!  N0NR3077  00 

UNcUASS If  I  ED  REPORT 

SUPPLEMENT  ART  NOTE:  ORIGINAL  CONTAINS  COLOR  PLATESi  all 

ddc  re  productions  will  be  in  black  and  white,  original 
MAT  be  SEEN  In  doc  headquarters  • 
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READING)*  PSYCHOLOGY,  PSYCHOMETRICS.  TEST 
CONSTRUCTION  (PSYCHOLOGY),  REACTION  (PSYCHO 
LOGY),  EFFECTIVENESS,  LEARNING.  (U> 

IDENTIFIERS!  PROGRAMED  READING,  TYPOGRAPHY,  1963. 

(U> 


the  FIRST  part  OF  this  STUDY  REPORTS  THE  FINDING 
THAT  DISCURSIVELY  WRITTEN  TExTS  PROGRAMED  TO  INCLUDE 

(A»  heterogeneous  typography  highlight  ing 

ESSENTIAL  CORE  content,  AND  (B)  SELF  EVALUATIONAL 
RESPONSE  ITEMS  QUIZZING  THE  reader  on  the  core 
CONTENT^  WERE  CONSIDERABLY  HORE  EFFECTIVE  IN  TEACHING 
THE  FSSEnTIAl  MATERIAL  than  DISCURSIVELY  and  tersely 
WRITTEN  texts  in  CORPORATJNG  neither  program 
^CHARACTERISTIC,  the  SECOND  PaRT  OF  THE  STUDY* 

REPORTS  THE  fINOINGS  OF  A  FOLLOW-UR  STUOY  DESIGNED  TO 
ASSESS  THE  RELATIVE  EFFECTIVENESS  of  TYPOGRAPHICAL 
CUEING  VERSUS  SElF-EVALUATIOnAL  RESPONDING  ON  the 
LEARNING  and  RETENTION  OF  ESSENTIAL  lKSSON  CONTENT  IN 
both  DISCURSIVELY  ANO  TERSELY  WRITTEN  TEXTS,  it 
WAS  FOUNO  THAT  under  no  CONDITIONS  010  TYPOGRAPHICAL 
CUEING  INCREASE  EITHER  the  EFFICIENCY  OR  the 
EFFECTIVENESS  of  The  TEXTS,  (AUTHOR)  <u> 
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••military  training'  training  devices),  (•training 
DEVICES,'  EFFECTIVENESS)  "  LEARNING,  TRAINING  (U) 

identifiers:  i960*  sage  <u) 

a  teaching  machine  was  used  for  military  on-tmejob 

TRAINING  in  sage  OPERATIONS  OVER  A  16-MONTH  PERIOD, 

this  was  a  follow-up  of  a  brief  feasibility  stuoy. 
the  purpose  was  hi  T0  See  if  the  initial 
enthusiasm  for  auto- Instruct  ion  would  continue  and 

INCREASE  AS  THE  NOVELTY  EFFECT  WANED,  AND  (2)  to 

uncover  unanticipated  implEhentat ion  problem*, 
operators  sustained  and  increased  their  use  of  the 
teaching  machine  during  the  observation  period. 

THE  TRAINING  staff  COnTIn'JEO  TO  FaVOR  USE  OF  the 
device,  patterns  of  usage  related  to  program 
FAMILIARITY  and  (-RCW  PROFICIENCY  arc  DESCRIBED. 

PROBLEMS  |N  APPLICATION  of  AjTO-InSTRUCTION  are 
NQTCO .  SOME  may  *r  UNJqUE  To  MILITARY  ON-THE-jOB 
TRAINING  for  complex  ELECTRONIC  Systems  SUCH  as 
sage,  these  PROBLEMS  RELATE  to  (il  PROGRAMING 
CAPABILITY,  (2>  TYPES  OF  training  tasks,  ( J ) 

TEACHING  MACHINE  DESIGN,  and  <<*>  PROGRAM  design, 
some  RESEARCH  RCauIRChENtS  arc  INDICATED. 

(AUTmORI  ( U ) 
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IDENTIFIERS!  1*63,  INFORMATION  PROCESSING  <u> 

DISCUSSES  A  CURRENT  RESEARCH  PROJECT  AIMED  TOWARD 

the  realization  of  two  educational  ideals:  i,  the 
INOIVIOUALIZATION  of  INSTRUCTION,  and  2.  The 
UNDERSTANDING  of  STUDENTS  AS  INDIVIDUALS.  DESCRIBES 

the  continuous  progress  plan  icppi  To  be  useo 
at  the  bassett  high  schcol  district  in 
eastern  los  angelEs  county,  using  these 
studies  AS  a  SPRINGBOARD  rOR  PROJECTING  ahead, 
suggests  several  hypotheses  about  The  use  of 

INFORMATION  PROCESSING  IN  EDUCATION,  (AUTHOR)  (U> 
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rresents  a  Review  that  Includes  Relevant  to  the 
arrlication  or  RrogRahmIng  rrincirles  to  reading 
instruction,  «ith  EHRhaSiS  on  beginning  reading, 
states  that  the  organijation  of  this  rarer  differs 
from  the  usual  division  of  reading  research  into  such 
TORIcS  AS  HETmOOsI  MATERIALS!  CDHRREhENS I  ON ,  AND 
REHCoIaTION.  instead,  the  FOlLORInG  TORICS  H*VC 
been  used:  sequencing  factors,  st i hulus-resronse 
factors.  reinforcehCnt  factors,  hediation  effects! 
INOlVOUAL  OIFFERencCS*  and  RrOGR  am  EVALUATIONS. 
rerorts  tmat  tmi«  structure  corresponds  »ith  the 
raraoigh  of  rrognakmco  Instruction  in  rhich  desired 
OVERT  aNO  COVERT  RESRonSeS  are  DEFINED,  stimuli  ARC 
OCSlGNEO  TO  EVOKf  THEM i  reinforcers  are  arrlieo  as 
NECOEO ,  ITEMS  ARe  ARRANGED  In  A  SvS  <IATIC  SEQUENCE 
tyiM  RROV I S I  ON  Fqn  INDIVIDUAL  DIFFERENCES  in  LEARNING 
rate,  aNO  PROCEDURES  are  MOOIFICO  ON  The  BASIS  OF 
learner  Performance,  jauthORi  iu> 
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IDENTIFIERS!  )R*3,  PROGRAMMED  INSTRUCTION  (Ul 

THIS  STUOT  RaS  OoNE  TO  PINO  OUT  RhEThER  TELLING 

students  rnat  mas  cxpectco  of  them  in  a  very  specific 
fashion,  and  also  telling  them  ho»  they  roulo  SC 
EVAluATEo.  roulo  IMPROVE  1 M£ | R  PERFORMANCE,  the 
area  that  RAS  SELECTED  FOR  I N VEST  I  OAT  I  ON  R A  $  THE 
MATHEMATICS  PORTION  OF  The  AOVANCCP  SONARMAN 
COURSE  (C-370).  GIVEN  AT  THE  FLEET  ANTI¬ 
SUBMARINE  RArFARE  SCHOOL,  SAn  DIEGO.  FOR 
EACH  SUB  — SECT  ION  OF  THE  COURSE  THE  STUDENTS  IN  THE 
EXPERIMENTAL  CLASS  *ERE  GIVEN  EXPLICIT  STATEMENTS  OF 
THE  MATHEMATICAL  OPERATIONS  ANO  CONCEPTS  THAT  THEY 
•ERE  CAPCCTCo  TO  LEARN.  IN  AoOITION,  THfr  RfRE 
given  The  CRITERIA  THAT  ROULO  *E  USED  TO  MEASURE 
THEIR  LEARNING,  the  PERFORMANCE  of  the 
EXPERIMENTAL  CLASS  RAS  COMPARED  rITm  that  of  tro 

previous  classes  on  tro  tests  rhicm  covered  the 

mathematics  AREAS  GIVEN  IN  TmC  course,  the 
EXPERIMENTAL  CLASS  o 1 0  PCRFORn  SIGNIFICANTLY  DETTfR 
on  T*fSC  Tro  TESTS  THAN  the  PREVIOUS  CLASSES,  THE 
SUCCESSFUL  use  OF  OBJECTIVES  ANO  CRITERIA  HAS  LEO  THE 
FLEET  ant I-Su»MAR|nC  RARFARE  SCHOOL  TO 
aoopt  this  technique  in  the  teaching  of  mathematics 

in  COURSE  C-*70.  (AUTHOR)  IUI 
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descriptors;  (•teaching  machines,  models  (simulation)), 
(•education),  (•Programming  (computers))  (U) 

Identifiers:  1963  <u) 

DESCRIBES  the  current  status  OF  The  school 
simulation  vehICcf.  being  constructed  under  Partial 
support  of  usoe  u,  s,  office  of  education) 

GRANT  NUMBER  7- 1 9-9 l 20-2 1 7  (EGBERT,  1963), 

describes  a  general  School  simulator,  which  is  being 
PROGRAMMED  In  SImPAC  and  the  rules  generated  for  a 
COMPUTER  TRY-OUT  of  the  FIRST,  pilot  version, 

(AUTHOR)  <U> 
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GAKUt  an  artificial  student  of  problem  solving,  (u> 

SEP  6 3  HSr  HoRMANN.AIkO  M,  ISHAFfER, 

STUART  S.  IVAN  *ORMER’tHeODORE  A.  | 

»»ERT.  NO.  TM 1 52*1  000  Oo 

UNCLASSIFIED  REroRt 

supplementary  note» 

oescrirtons:  (^programming  (computers),  data  processing 
SYSTEMS),  ( *OAT  A  PROCESSING  SYSTEMS,  PROGRAMMING 
(COMPUTERS)),  LEARNING"  TeST  CONSTRUCTION  ( PS Y CHOLOO Y ) , 

performance  tests  tu> 

IDENTIFIERS:  1963"  gAKu,  PROBLEM  SOLVING  (U) 

OESCRIbCS  RESEARCH  TO  CONSTRUCT,  by  programming  On 
a  computer,  an  Intelligent  learning  system  capable  of 
handling  a  set  Of  varying  and  increasingly  complex 
tasks  rHIcH,  when  PERFORMED  by  a  human  being,  are 
usually  said  to  require  intelligence,  states  that 
the  behavior  of  the  system  is  determined  by  both 
direct  and  indirect  means,  reports  Thai  the  direct 
means  involves  oetaileo.  explicit  specification  of 
RESPONSES  or  RESPONSE  pAtTERnS  IN  the  form  Of  BUIlT- 
in  programs,  and  that  the  indirect  means  is  supplied 

BY  MECHANISMS  which  ThEMsELVES  ARE  BUILT-IN  PROGRAMS 
BUT  WHICH  ARE  C  A  p  a  8L  E  OF  COLLECTING,  ORGANIZING,  AND 

transforming  information  AS  WELL  AS  generating  and 
MODIFYING  PROGRAMS  under  a  SET  of  conditions 
including  interactions  with  the  system’s  environment, 
states  that  the  information  and  programs  generated 

OR  MODIFIED  INFLUENCE  SUBSEQUENT  ACTION  (OVERT  OR 

covErti  of  the  System  and  that  the  mechanisms  are 

USED  To  SUPPLY  A  BASIC  FrAMEwORK  WHICH  PROVIDES 
POTENTIAL  CAPABILITIES  in  a  VARIETY  of  SITUATIONS, 
DESCRIBES  AN  attempt  to  COORDINATE  three 
MECHANISMS,  EACH  WORKING  «N  a  DIFFERENT  phase  of 
PROBLEM-SOLVING  ACTIVITIES.  (AUTHOR)  (U) 
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identifiers:  information  processing,  1963,  programmed 

instruction,  computer  based  instructional  systems  (u) 

a  Sample  manual  linear  teaching  exercise  is 
presented,  and  the  differences  between  it  and 
branching  programs  are  explained  by  examples  and  flow 
charts,  the  use  of  computer-based  instructional 
systems  is  discussed,  and  the  three  major  situations 
which  would  justify  the  extra  cost  and  complexity  of 
computer  equipment  are  covered  In  detail,  these 
situations  include;  ii>  research,  where  practical 
APPLICABILITY  IS  not  a  MAJOR  CONSIDERATION,*  (D) 

SPECIAL  teaching  PR06LEMS.  WHERE  T  H  £  EFFICIENCY  OF 

the  system  outweighs  equipment  cost  considerations; 

and  (3)  THE  USE  of  SPECIAL-PuRPOSE, 

REALISTICALLY-PRICED  equipment  OR  TImE-SHARING  the 
USE  OF  A  HIGhER-pRICED  CENTRALIZED  SYSTEM  WHERE  THE 
PROGRAMS  REACH  A  LARGE  NUMBER  OF  STUDENTS,  THE 
paper  CONCLUDES  with  A  BRIEF  forecast  OF  THE  FUTURE 
of  computerbased  instructional  systems,  a  concept 
of  COMPUTER  TEACHING  is  INTRODUCED,  and  experimental 
methods,'  EQUIPMENT,  and  results  are  USED  to  form  A 
FRAMEWORK  for  DISCUSSION,  THe  VIEW-POINT  is  taken 
THAT  A  CONVERSATIONAL  INTERACTION  OR  FEEDBACK  takes 
PLACE  BETWEEN  THe  STUDENT  ANq  TEACHER,  HUMAN  OR 
COMPUTER,  making  LEARNING  MUCH  EASIER,  THE  USE  OF 

large,  high-speed,  general  purpose,  digital  computers 

AS  TEACHING  MACHINES  IS  DISCUSSED  as  an  introduction, 
(AUTHOR)  (U> 
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descriptors;  (•Training.  LEARNING).  TRANSFER  OF 

training,  analysis  models  (simulation),  theory, 
decision  making,  transformations  ( m at  hem at i cs »  ‘  linear 

PROGRAMMING,  PROGRAMMING  LANGUAGE,  LINEAR  systems  (U) 

identifiers;  seoufnce  variables,  teaching,  logic 
Space.  i96r,  block  DIAGRAMS  (U) 

THIS  study  (1)  EyplORES  the  STRUCTURE  of 
KNOWLEDGE  and  the  RELATIONSHIP  between  a 
MULTIDIMENSIONAL  KNOWLEDGE  SPACE  and  THE  ONE- 
DIMENSIONAL  TEACHING  SPACE.  (2)  offers  several 
HYPOTHESES  For  TRANSFORMATIONS  FROM  the  FIRST  SPACE 
to  The  SECOND^  Mi  DEMONSTRATES  THE  RESULTS  OF 
DIFFERENT  HYPqTHfSES  USING  ECONOMICS  AS 
SUBJECTM AtTEr *  And  (R)  DESCRIBES  an  experiment 
DESIGNED  TO  see  whether  ALTERNATIVE  5UBC0NCEPT 
SEQUENCES  have  A  SIGNIFICANT  DIFFERENTIAL  EFFECT  ON 
LEARNING,  (AUTHOR)  (U) 
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programmed  Instruction  in  basic  electricity,  »u> 
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UNCLASSIFIED  report 
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DESCRIPTORS!  (*LEaRNING,  INSTRUCTION  MANUALS), 

(.training  devices,  learning),  electricity,  instructors# 

TEST  METHODS,  STUDENTS,  TEXTBOOKS  (U> 

identifiers:  J  963,  PROGRAMMED  INSTRUCTION  <U> 

STUDENTS  IN  £IGHt  CLASSES  OF  THE  BASIC  SONARMAN 
(SURF  ACE i  COURSE  WERE  TAUGHT  BASIC  ElECTRICITT 
UNOER  THE  EXPERIMENTAL  CONDITIONS  OF  PROGRAMED  VS, 
CONVENTIONAL  METHOD  OF  INSTRUCTION,  HIGH  VS,  LOWER 

qualified  instructors,  and  easy  c d c >  vs,  difficult 

(AC)  SUBJECT  matter,  NO  ONE  METHOD  of 
INSTRUCTION,  ABILITY  l£VE|.  OF  INSTRUCTORS,  OR 

difficulty  level  of  subject  matter  was  found 
CONSISTENTLY  to  yield  SUPERIOR  student  ACHIEVEMENT, 

NOR  aERE  there  CONSISTENT  INTERACTION  effects, 
over-all  ThERE  WAS  A  TENDENCY  FOR  STUDENTS  TO 
ACHIEVE  SLIGHTLY  MORE  UNDER  THE  PROGRAMED  METHOD  OF 
INSTRUCTION,  STUDENTS'  ATTITUDES  WERE  MORE 
FAVORABLE  TOWARD  THE  PROGRAMED  METHOD  OF  INSTRUCTION 
WHEN  THE  SUBJECT  MATTER  WAS  RELATIVELY  EASY  (DC) 
than  when  the  SUBJECT  matter  was  DIFFICULT  (AC). 
INSTRUCTORS'  ATTITUDES  toward  PROGRAMED  INSTRUCTION 
TENDED  TO  BE  NEGATIVE.  STUDENTS  AND  INSTRUCTORS 
AGREED,  HOWEVER,  that  the  PROGRAMED  MATERIALS  were 
relativelt  Easy  to  read,  though  the  programed 
method  of  INSTRUCTION  tended  to  be  SLIGHTLY  superior 
in  TERMS  of  oBUEct I VE  TESTS  of  student  ACHIEVEMENT, 
both  STUDENTS  and  INSTRUCTORS  THOUGHT  THAT  THE 
PROGRAMED  MATERIALS  SHOULD  Be  USED  To  SUPPLEMENT 

rather  than  to  replace  conventional  methoos  of 

INSTRUCTION,  (AUTHOR)  (y) 
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(•LEARNING,  TEaCHjnG  MaCh!NES),  (‘EDUCATION, 

AUTOMATION).  ( • D  A  T  A  PROCESSING  SYSTEMS,  EDUCATION), 
STUDENTS,  COMPUTER^  training,  decision  MAKING,*  TRAINING 
DEVICES  (U) 

IDENTIFIERS;  COUNSELORS*  TEACHERS.  I96S,  INSTRUCTIONAL 
TOOL  (U) 


THIS  REPORT  DISCUSSES  TH£  DEVELOPMENTS  IN  COmPUTER- 

baseq  teaching  machines,  rapid  information  Retrieval 
systems,  and  the  advances  in  computer  technology  for 

AIDING  TEACHERS  and  COUNSELORS  IN  THE  DIAGNOSIS  OF 
STUDENT  LEARNING  NEEOS  AfjO  IN  SELECTING  APPROPRIATE 

teaching  strategies  seem  to  ee  the  primary  factors 
holding  The  attention  of  the  RESEARCHERS  RESPONSIBLE 
FOR  INNOVATIONS  in  EDUCATIONAL  data  processing,  it 
also  REPORTS  that  pY  APPROACHING  EDUCATIONAL  DATA 
processing  with  emphasis  on  instructional  systems*  we 
gain  a  broader  perspective  on  the  potential  of 
computer  technology  in  Education,  progress  must  be 
made  not  only  in  data  PROCESSING  technology,  but  in 
OUR  KNOWLEDGE  of  EDUCATIONAL  REQUIREMENTS. 

concludes  that  more  must  be  learned  about  the 

kinds  OF  INFORMATION  NEEnEO  by  STUDENTS,  TEACHERS, 
COUNSELORS,  and  ADMINISTRATORS  and  STANDARDIZED 
METHODS  MUST  gE  DEVELOPED  f0R  CODING  AND  RECORDING 

this  information”  so  that  high-speed  processing 
TECHNIQUES  CAN  Bf  used  EFFICIENTLY.  (AUTHOR)  (U) 
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RANO  CORP  SANTA  MONICA  CALIF 

THE  SIMULATION  OF  VERBAL  LEARNING  BEHAVIOR, 

MAR  61  3  2  P  Ft  I GEnBAUM  ,  E  ,  A.  { 

KEPT.  NO.  P323S 

unclassified  report 

SUPPLEMENTARY  NOTE; 

descriptors:  <«VERBAl  BEHAVIOR.  LEARNING),  (.LEARNING 

SIMULATION),  ( *  D  A  T  A  PROCESSING  SYSTEMS,  MOOELS 

(simulations)),  computers,  sehavior 
identifiers:  associative  memory,  discrimination 

learning',  epam,  rote  learn-ing,  elementary  percEIver 

And  MEMORiZER,  l  9ft  1 

an  information  processing  model  of  elementary  human 
SYMBOLIC  LEARNING  is  given  a  PRECISE  statement  AS  a 
COMPUTER  PROGRAM.  CALLED  ELEmENTART  PERCEIVER 
AND  MEMOrIZER  (EpAM),  THE  PROGRAM  SIMULATES  THE 
BEHAVIOR  OP  SUBJECTS  in  EXPERIMENTS  INVOLVING  THE 
rote  learning  op  NONSENSE  SYLLABLES,  a 
discrimination  net  ahich  gro«s  is  the  basis  of 
epam’s  associative  memory.  Fundamental 

INFORMATION  PROCESSES  INCLUOE  PROCESSES  for 
DISCRIMINATION,  DISCRIMINATION  LEARNING, 
MEMORIZATION,  ASSOCIATION  USING  CUES,  AND  RESPONSE 

retrieval  with  cues,  many  #ell-kno#n  phenomena  of 
ROTe  learning  are  TO  be  pound  IN  EPAm'S 
EXPERIMENTAL  BEHAVIOR,  INCLUDING  SOME  RATHER  COMPLEX 

forgetting  phenomena,  epam  js  programmed  in 

INFORMATION  PROCESSING  LANGUAGE  V.  (AUTHOR) 
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Stanford  research  inst  menlo  park  calif 
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SITUATIONS,  (U) 
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UNCLASSIFIED  report 
supplementary  note. 

DESCRIPTORS;  (.TEACHING  MaCHInES,  LEARNING),  (.PATTERN 
RECOGNITION.  ACUITY).  (.BRAIN*  BIOnICS),  ARTIFICIAL 
intelligence.  matM£matical  intelligence,  mathematical 
analysis,  operation  c u ? 

Identifiers:  196*4’  peRceptRon  convergence,  adaptive 
mechanism,  perceptrons"  convergence  theorem, 
perceptron  correction,  theorem  < u » 

The  BEHAVIOR  OF  THE  StaNoARo  PERCEPTRON 

correction  procedure  when  the  underlying  patterns  are 

NON-SEPAR aBLE  IS  DISCUSSED.  IT  IS  SHOWN  THAT  (N 
THIS  CASE  THE  MAGNITUDE  OF  ThE  SUCCEEDING  WEIGHT 

vectors  remains  bounoeo.  moreover,  if  the 

MAGNITUDES  APPROACH  a  lImIT  this  LIMIT  is  ACTUALLY 
ATTAINED,  ANO  THf  ENSUING  BEHAVIOR  is  PARTICULARLY 
SIHTlE,  a  converge  TO  the  USUAL  PERCEPTRON 
CONVERGENCE  THEOREM  Is  PRESENTED.  (AUTHOR)  I U ) 
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ILLINOIS  UN  1 y  UR0ANA  TRAINING  RESEARCH  LAB 
SOME  EDUCATIONAL  PROBLEMS  and  PROSPECTS  OF  A  SYSTEMS 
APPROACH  TO  INSTRUCTION,  <u> 

MAR  h  **  3  3  p  STOLUsrOA,  LAWRENCE  M.  ; 

REPT.  NO.  NO.  2 

CONTRACT!  N0Nr3985  OR 

UNCLASSIFIED  REPORT 
supplementary  note: 

descriptors:  {‘EDUCATION,  MODELS  (SIMULATIONS!  I  . 

(•EDUCATION,  DESIGN),  (•EDUCATION,  TEACHING  MACHINES). 
(•TEACHING  MACHINES,  LEARNING),  AUTOMATION,  LEARNIG  (U> 
IDENT [ f I E  R  5 :  INSTRUCTION  MODElS,  COMPUTER  based 
INSTRUCTION,  INSTRUCTIONAL  PRoCE-SS.  CLASSROOM 

simulation,  tutorial  mooels,  programmed  instruction, 
idiomorphic  programming  (u» 

a  systems  approach  to  instruction  Can  have  many 
IMPLICATIONS,  the  two  basic  ones  considered  mere 
here  ItS  CONTRIBUTIONS  (A)  To  RESEARCH  on 
INSTRUCTION  and  (B)  to  INSTRUCTION  AS  AN 
IMPORTANT  SCHOOL  PROCESS,  The  PRIMARY  impact  or 
THE  SYSTEMS  APp*0*CH  is  TORArD  TmE  RESEARCH,  ALSO 

undergoing  increasingly  active  development,  horever, 
is  the  *ork  on  School  applications  of  the  systems 
approacch.  probably  the  most  active  and  important 
developments  RELATE  to  the  MODELS  OF  INSTRUCTION. 

EARly  EFrORTs  at  models  HAVE  RESULTED  IN  SEVERAL 
different  KINDS  that  arc  being  used,  THE  PROSPECTS 
FOR  T  Ht  FUTURE  seem  PARTICULARLY  CHALLENGING  AND 
INTERESTING,  AMONG  THESE  NEW  DEVELOPMENTS  THE 
COMPUTER  SCEmS  PARTICULARLY  PROMISING.  SEVERAL 
WAYS  |N  wHICh  IT  COULO  PROMOTE  UNDERSTANDING  OF 
INSTRUCTION  AND  jMPLImCNT  INSTRUCTION  WERE  OESCRlaCO. 
(AUTHOR)  «U» 
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task:  ss*io*» 
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Supplementary  noTe; 

OESCRIRToRS:  <*LEaRnING  machines,  networks  i  ,  artificial 

Intelligence,  computer  lOoIc.  pattern  recognition, 
linear  SYSTEMS,'  S  r  T  THpoRr.  AlGEBRaIC  ToROlOGv' 
RROBABIlITy.  SEOUf-ncES  (  u  ) 

IDENTIFIERS:  IR6m”  POInT-sET  tOROLOGT  (U) 

this  report  rerrpsents  *oR*  in  progress  on 

PROPERTIES  OF  LINEAR  TnReSMOlO  FUNCTIONS.  IN  0 
OIMEnSiONaL  8  I n  A  R  V  SPACE  there  exists  N  SEPARATE 
points,  furthermore  TmeR?  exists  to  the  n  po*cr 

POSSIBLE  combinations  (DICHOTOMY!  OF  THESE 

points,  not  all  of  these  combinations  can  be 
SEPARATED  by  linear  ThrEsmOLC  FUNCTIONS,  T  H I  5 
paper  concerns  itself  *itm  determining  which 
combination  can  or  cannot  be  scparateo,  surfaces 
other  than  htperplanes  arc  also  studied,  these 
INCLUDE  SURFACES  OBYAInEo  By  nuLTjPlE  LINEAR 
THRESHOLD  OCvjCCr  and  qUaO"at!C  SURFACES. 

CONSIDERATION  IS  also  cIvEN  to  training  PROCEDURES 
In  The  separation  oF  raNoOM  patterns  8t  lINCaR 
threshold  device*.  iautmqRi  iui 
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NAVAL  PERSONNEL  RESEARCH  ACTIVITY  SAN  DIEGO  CALIF 
USE  OF  AUTOMATED  INSTRUCTION  in  Re  V  t  E  tt  MATHEMATICS 

fo»  the  basic  sonarman  course  tc-swoi.  <ui 

JAN  6R  IRp  K£MP, EUGENIA  N.  I 

mgnitor;  navpers  tba**  i 

UNClASSIFIeo  REPORT 
Supplementary  note i 

DESCRIPTORS*  (*TE*ChINo  MACHINES,  MATHEMATICS), 
(♦EDUCATION.  SG  jar  PERSONNEL )  '  SONaR,  naval  ,  PERSONNEL 
training,  el.Ectr  I  o  i  t  y  ,  electronics,  algebra ,  errors# 
tables  iu 

identifiers:  c-sso  (basic  sonarman  course),  basic 
sonarman  course,  scores  ,u 

ABILITY  TO  USE  CERTAIN  FUNDAMENTAL  MATHEMATICAL 
PROCESSES  IS  CONSIDERED  NECESSARY  FOR  ACQUIRING  ThE 
KNOWLEDGE  OF  EUEcTRICitY  ANo  ELECTRONICS  TAUGHT  in 
THE  BASIC  SOnaRMaN  COURSE.  C-560,  GIVEN  AT 
THE  FLEET  ANTI-SuBMARiNE  WARFARE  SCHOOL. 

SAN  DIEGO,  REFRESHER  TRAINING  IN  MATHEMATICS 

is  given  to  all  new  students  after  Formal  school 
hours  during  the  first  four  weeks  of  course  c- 
540.  if  this  refqesmer  training  could  be  programed 

FOR  INDEPENDENT  S  E  L  F  -  «5  T  U  o  Y  ,  DISTINCT  ADVANTAGES  WOULD 
ACCRUE  SUCH  AS  RFDUCInG  ThE  INSTRUCTOR  LOAD,  MAKING 

possible  individual  study  immediately  after  the 

STUDENT  ARRIVES  {T  THE  Sch°OL.  *ND  PERMITTING  • 

differential  training  for  differing  individual  needs, 
this  study  was  conouctcd  to  determine  whether  the 
development  of  Programed  materials  for  the  refresher 
training  would  Br  feasjBlC  and  whether  these 
materials  would  re  as  effective  as  the  conventional 
instruction,  thrfe  of  the  areas  covered  in  the 
mathematics  REVIEW  were  PROGRAMED.  (AUTHOR)  (U 
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UNCLASSIFIED  report 

SUPPLEMENTARY  NOTE: 

descriptors:  (^teaching  machines,  decision  theory), 

pattern  RECOGNITION,  FEEDBACK,  synthesis;  binary 
ARITHMETIC.  OiGITaL  COMPUTERS,  LEARNING  (U) 

identifiers:  learning  machines  <u> 

techniques  of  decision  theory  are  applied  to  the 

PROBLEM  0F  LEARNING  to  RECOGNIZE  patterns  WITHOUT  a 
TEACHER,  as  a  RESULT  a  generalized  a  POSTERIORI 
PROBABILITY  computer  IS  OBTAINED  WHICH  INCLUDES  the 
solution  of  the  problem  or  learning  Without  a 
teacher;  learning  with  A  TEACHER,  and  NO  LEARNING, 
the  RESULTING  EQUATIONS  ARE  SHOWN  TO  DESCRIBE  A 
SYSTEM  WHICH  hay  BE  SYNTHESIZED  in  delay  feedback 

form,  of  fixed  size,  which  is  stable  and  converges  to 
that  system  which  would  BE  OPTIMUM  If  a  priori 
knowledge  was  available  so  that  no  learning  was 
REQUIRED,  the  SOLUTION  is  USED  to  Synthesize  three 
systems  in  black  box  form:  i t  >  a  general  system 
WHICH  LEaRNS  TO  hake  BINARY  oECISIONS,  A  SPECIFIC 
example  of  this  system,  and  fit  a  general  system 
wm)«m  '  r • RNS  TO  make  H"I  T IPle-C ATEGORY 

Tr  .  CAIIQN*.  «  AUTHOR  )  <ul 
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techniques  For  the  development  of  programming  methods 
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UNCLASSIFIED  REPORT 

Supplementary  noTEj 

DESCRIPTORS;  (»E0uCaTI0N,  PROGRAMMING  (COMPUTERS)). 
TRAINING  OEVICEF.  LEARNING,  THEORY,  TEACHING  MACHINES. 
READING,  GEOMETRY  (U) 

IDENTIFIERS!  PROGRAMMED  INSTRUCTION,  ARITHMETIC, 

SPANISH  LANGUAGE  <U> 

THIS  RESEARCH  has  DEMONSTRATED  THaT  THE  EXPLORATORY 
TUTORIAL  APPROACH  TO  PROGRAM  EVALUATION  AND  REVISION 

provides  a  powerful  technique  for  developing 

EFFECTIVE  PROGRAMMED  MATERIALS  and  FOR  GENERATING 
HYPOTHESES  ABOUT  IMPORTANT  PROGRAM  VARIABLES. 

THREE  GENERALIZATIONS’  Or  PRINCIPLES,  WERE  INDUCED 
from  the  OBSERVATIONS  made  DURING  the  tutorial 
SESSIONS  IN  THE  rOUR  SUBJECT  AREAS.  THE  PRINCIPLES 

are:  <i>  every  Skill  included  in  the  program 
OBJECTIVES.  AND  FVERY  SUBSKIlL  THaT  LOGICALLY 
contributes  to  Those  objectives,  should  be  Explicitly 
covered  by  the  program  unless  it  exists  in  the 

STUDENT’S  ENTRY  REPERTOIRE?  (2)  AnY  MATERIALS 

that  do  not  contributf  to  the  program  objectives,  as 

INDICATED  BY  logical  ANALYSIS,  SHOULD  BE  ELIMINATED! 

and  < 3 >  the  student  shoUlo  be  kequirl?  to 
demonstrate  mastitry  of  Each  component  subskill  before 
he  Is  ALLOWED  to  ADVANCE  TO  new  Topics  that  are  based 
on  the  earlier  m*teRIals.  the  three  principles  of 
program  improvement,  filling  gaps,  eliminating 
IRRElEVANcIES,  AnO  REQUIRING  mastery!  although 
intuitively  obvious,  bear  the  added  strength  of 
HAVING  BEEN  INDUCED  EhPIrICAlLY  FROM  INDEPENDENT 
OBSERVATIONS,  tw«  of  these  principles  RECEIVED 
EXPCRIhCNTAL  VERIFICATION  Rith  another  progrram  and 

A  NEW  SAMPLE  OF  <TUOENTS.  (AUTHOR)  (U) 
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MASSACHUSETTS  lNsT  OF  TECH  CAMBRIDGE 

a  multiuser  computation  facility  for  education  and 

RESEARCH,  IU> 
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UNCLASSIFIED  report 

reprint  from  cohmunica/ions  of  the  acm,  ?:9,pp.  S2i- 

529,  SEP  69.  (COPIES  NOT  SUPPLIEdBY  DOC) 

descriptors:  (♦COMPUTERS,  SCIETIFIC  RESEARCH),  reviews, 

typewriters,  education,  automation,  programming 
(COMPUTERS),  COMMUNICATION  systems,  data  PROCESSING 
SYSTEMS  (U) 

IMPLEMENTATION  is  DESCRIBED  for  a  SMALL-SCALE 
MULTIUSER  COMPUTER  SYSTEM  THAT  PERMITS  SEVERAL  USERS 

to  work  independently  with  the  machine,  and  to  obtain 

SATISFACTORY  RESpONSE  USING  TYPEWRITER  COMMUNICATION. 
(AUTHOR)  ( u I 


57 

UNCLASSIFIED 


uNcLASS  I  f  *  E  0 


odc  report  bibliography  search  control  no.  /omkob 
AO-RSJ  35* 

NCR  YORK  uNIv  N  y  SCHOOL  OF  ENGINEERING  ANO  SCIENCE 

short-term  storage  and  retrieval  of  pairedassoci ate 
material,  <  u  > 

aug  tip  mayzncr.h.  s,  t Schoenberg , k . 
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UNCLASSIFIED  REPORT 

AVAILABILITY j  RE»R|NT  fRoH  ThE  JNl.  OF  PSYCHOLOGY 
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Supplementary  notes 

DESCRIPTORS:  ('RECALL.  PERFORMANCE  TESTS),  MEMORY, 

attention,  learning,’  analysis  of  variance,  reaction 

(PSYCHOLOGY),  VERBAL  BehAwIOR*  DISPLAY  SYSTEMS’ 

information  Retrieval,  command  *  control  systems, 

OPERATORS  (PERSONNEL),  T I  ME ,  STORAGE,  PERFORMANCE 

i human ) retention  iu» 

identifiers:  iaar  (O) 

THE  PRESENT  study.  CONSISTING  OF  TWO  EXPERIMENTS, 

■AS  OESIGnEO  TO  EXAMINE  THE  EFFECTS  of  list  length 
ANO  DISPLAY  time  on  The  SMORT-TEAm  RETENTION  of 
PAIREO-ASsOCI ate  MATCpiAt.  IN  EXPERIMENT  I, 

■ITM  SO  SS.  A  THnEE-By-TmREE-BY-FiwE  MIXED 
ANALYS!S-oF-VaR!ancE  OESlGN  «AS  U$EO  WITH  THREE 
LEVELS  OF  LIST  Length  (Fjve.  seven,  ano  nine  city- 
TCHPERaTUrE  PAIRriI  Three  LEVELS  OF  DISPLAY  time 
IIS,  30,  ANO  40  SECONDS'!  *N0  FIVE  TRIALS  PER  S, 

IN  EXPERIMENT  n"  rITh  «o  SS!  FOUR  OF  THE  NInE 

conditions  Involved  in  experiment  i  were  testeo 
each  week  for  io  weeks!  r i tm  to  trials  pe«  week, 

the  OVERALL  RESULTS  lNOU*T«  SIGNIFICANT  EFFECTS  on 
STORaGE*AkO*RETR|EVAL  CAPAGITY  as  a  FUNCTION  of  LIST 
LENGTN,  DISPLAY  time,  ano  ExtENOEo  PCRIOOS  of 
practice,  iautmori  iw» 
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UNCLASSIFIED  report 

SUPPLEMENTARY  NOTE; 

DESCRIPTORS!  ( *MUl T I  ME T E R S ,  TRAINING),  (^LEARNING, 
programming (computers) » ,  (^training, 
PROGRaMMInG(COMPUtERS) ) ,  ANTISUBMARINE  warfare, 
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identifiers:  an/psm-r,  programmed  learning, 
programmed  instruction,  evaluation  <u> 

THIS  REPORT  DESCRIBES  THE  DEVELOPMENT  AND 
evacuation  OF  a  PROGRAMED  TEXT  AnD  A  PROGRAMED 
instructor  presentation  on  the  multimeter  an/ 

PSMr,  A  COMMONLY  used  PIECE  OF  electronic  test 
equipment,  the  programed  materials  were  developed 
at  the  navy  TRAINING  research  LABORATORY. 

EIGHT-ONE  STuOENTS  AT  the  fleet  as#  SCHOOL, 

SAN  DIEGO  were  UsCD  IN  THE  EVALUATION  OF  THE  TWO 
PROGRAMED  methods,  the  students  were  DIVIDED  INTO 
three  GROUPS:  31  WERE  TRAINED  WITH  THE  PROGRAMED 
text’  16  WERE  TRAINED  WITH  ThE  PROGRAMED  INSTRUCTOR 
PRESENTATION  AND  35  WERE  TRAINED  0T  THE  CONVENTIONAL 
METHOD.  PERFORMANCE  OF  THE  GROUPS  WAS  OBSERVED  ON 
A  PRACTICAL  TEST  ONE  WEEK  AFtER  TRAINING,  THE 
RESULTS  REVEALED  THAT!  II)  STUDENTS  *K0  WERE 

trained  with  either  of  the  programed  methods 
performed  better  than  THOSE  STUDENTS  who  were  trained 

by  the  CONVENTIONAL  METHOD,  (21  STUDENTS 
LEARNED  tC  use  The  MULTIMETER  AN/PSM.R  in  ITS 
ELEMENTARY  ApPLlCA  TJCNS  WITH  THE  PROGRAMED  TEXT  AS 
THE  BASIC  SOURCE  OF  INFORMATION.  (3)  IT  WAS 
FEASIBLE  TO  USE  THE  PROGRAMED  TEXT  To  INTRODUCE 
BEGINNING  TECHNICIANS  TO  THE  MULTIMETER,  (Hi 

it  was  not  feasible  to  use  the  programed  instructor 
presentation,  i auyhori  tu> 
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THIS  OPERATIONAL  SPECIFICATION  describes  the 
PROJECT  COMPUTER- DIRECTED  TRAINING  PROGRAM 
which  PERMITS  ACTIVE  ON-CONSOLE  TRAINING  OF  PERSONNEL 
IN  the  WRITING  and  PROCESSING  THE  INTERMEDIATE 
query  language,  model  II,  STATEMENTS  IN 
SYSTEM  9  7  JL  •  TMIS  CAPABILITY  r  ,  9  C  TO 

PROVIDE  initial  TRAINING  ANO  PROFICIENCY  MAINTENANCE, 
THE  FlLFS.  PROGRAMS,  ANO  PROCESSES  OF  THE  PROGRAM 
ANO  •  SAMPLE  COMPUTER-TRAINEE  INTERACTION  ARC 
OETaIlED.  GENERAL  flow  CHARTS  for  a  POSSIBLE 
COMPUTER  PROGRAM  IMPLEMENTING  TMf  SPECIFICATIONS  ARE 
PROVIDED,  OEflGNCO  FOR  INC  UBRASCOPC  L-J08I. 

THE  CAPAS IL I TY  Can  be  ADAPTED  TO  PROVIOE  TRAINING 
IN  THE  USE  OF  OTHER  SYSTEM  S73L  CAPABILITIES, 

I  AUTHOR  t  IU» 
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EDUCATION  (U) 

the  use  or  interactive  Capacity  to  deal  with 
INDIVIDUAL  DirFERENCES  In  LEARNING  HAS  POTENTIALITIES 
IN  AT  LEAST  THREE  TYPcS  OF  LEARNING  ENVIRONMENTS. 
HOWEVER.  ITS  APPLICATION  TO  this  PROBLEM  in  any  Or 
THESE  ENVIRONMENTS  IS  in  RELATIVELY  CRUOE  STAGES, 
although  not  TECmNoLOgICaLLY  IMPOSSIBLE  TO 
implement,  developing  man-computer  interactions  which 
will  ADJUST  the  PRESENTATION  of  The  material  to  BE 
LEARNED  To  InoIViouAL  CAPABILITIES  and  REQUIREMENTS 

depends  upon  a  suitable  background  of  psychological 

INFORMATION  roR  OUIOAncE.  at  the  PRESENT  time’ 
there  APPEARS  TO  BE  a  GREAT  oEAL  of  this  INFORMATION 
that  is  SuGGesTIvE  of  DIRECTIONS  to  take,  and  of 
PROBLEMS  that  will  arise,  HOWEVER,  IT  IS  LIKELY 
that  InVESTIgaTOwS  trying  To  use  this  NEW  TOOL  for 
THIS  PURPOSE  WILL  have  To  OEvELOP  THEIR  OWN  SPECIFIC 
methodology  and  theIR  o*n  fund  of  research  experience 
within  THE  BROADER  COnTExT  OF  TRADITIONAL  STuOlES  OF 

inoivioual  differences  In  learning,  <ui 


62 


UNCLASSIFIED 


r 


UNCLASSIFIED 

OOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  No,  /OnkOB 
AD-AOO  0*7 

!»h  ratson  Research  center  toRktorn  heights  n  t 
sohC  problems  in  information  science  rith  Emphasis  on 
adaptation  ro  use  through  man-machine 
interaction,  <( 

descriptive  note:  final  RERT,  vol.  ii,  i  jan.ji 

OEC  AS, 

AFR  4*  I«*P  KOCHEn.NANFRED  1 

CONTRACTS  AFIT  *2#  2752 
PROJS  5 A  J  2 

TASKS  543*05 

HOnIToR,*  AFCRl  4*  $7 

UNCLASSIFIED  report 


suprlehentart  note; 

descriptors;  i«d*ta  processing  ststehs,  communication 

T HEOrv ) ,  ( «C0nHUN i C AT  I  ON  THEORY,  DATA  PROCESSING 

systems),  ^information  retrieval,  lc arn i ng > , 
programming  icohputers».  data  storage  ststehs 
documentation,  memory,  language  *  ,y, 

THE  PROBLEM  of  REPRESENTING,  STORING.  RECALLING  AN0 
PROCESSING  OF  RELEVANT  INFORMATION  in  THE 
increasingly  complex  environment  of  an  organism  mere 
studied  oy  simulation  based  on  list  processing  and  bt 
theoretical  investigation  drawing  on  sociology  ANO 

PSTCMOLOGY  or  COGNITION.  ENGINEERING  STUDIES  OF  scm. 
AUTohaTCo  Ll»RARy  SYSTEMS,  AnO  NaTHCmATICAL  THEORY  OF 
GRAPH  AN0  AUTOMATION,  T  Hf  FOlLORING  A C C OMPL 1 IMHtNT S 

were  haoci  progress  torard  a  logical  structuring  or 
INForhatjON  sCIEnCCi  classification  0f  TrRCS  op 
oiscgupse.  modelling  op  an  Inpurhation  system  In 
TEPms  OF  hcnoRT,  PROCESSOR  and  CohPRchenoCR 
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descriptors;  (.pattern  recognition,  models 
(SIMULATIONS) J i  (.bionics'  SIMULATORS).  DESIGN* 

OPERATION  (U> 

Identifiers;  learning  machines  (U> 

this  mooel  is  to  be  used  to  demonstrate  the 
functional  structure  of  a  learning  machine  or 
pattern  recognition  system  that  is  similar  in  basic 
principle  to  the  learning  machine  recently  designed 
and  CONSTRUCTED  aT  sri.  in  aodition,  the  model 
shows  the  important  Role  that  mask  design  plays. 

A  SPECIFIC  METHOg  for  SELECTING  '  ‘EFFICIENT1  •  MASKS 

for  this  mooel.  py  computer  simulation,  is  also 
presented,  the  model  is  a  highly  simplified  and 

THEREFORE  not  very  CLOSE  APPROXIMATION  TO  the 
learning  machine.  MINOS  II.  IT  can  BE  EXPECTED  to 
DISCRIMINATE  only  among  the  three  letters  of  the 
ALPHABET  with  which  It  Has  been  trained,  the 
PAPER  model  DISPLAYS  many  of  the  fundamental 
FEATURES  and  LOGICAL-SYSTEM  DESIGN  PRINCIPLES 
ENCOUNTERED  IN  The  FULL-SCALE  MACHINE,  which  IS 
CAPABLE  or  PERFORMING  TASKS  MORE  INTERESTING  THAN 
RECOGNIZING  THREf  FREe-HaNO  LETTERS  OF  THE  alphabet, 

the  model  exhibits  thp  ability  to  distinguish 

between  DIFFERENT  CLASSES  (DISCRIMINATION),  AND 

TO  IGNORE  VARIATIONS  WIThIN  A  class 

(GENERALIZATION)*  WHICH  ARE  THE  BASIC  PROPERTIES 

OF  A  PATTERN  RECOGNITION  system,  (AUTHOR)  (U) 
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(COMPUTERS)),  MEMORY,  ARTIFICIAL  INTELLIGENCE,  BIONICS, 
INDEXES,  DICTIONARIES^  SUBJECT  INDEXING,  LEARNING  (U> 

CONTENTS*  AN  AOApTIVE  SYSTEM  FOR  DIRECTLY 
RECORDING  and  retrieving  information  IN  simple, 

FORMAL,  ENGLISH-LIKE  SENTENCES  I  A  DESCRIPTION  OF 
an  experimental  information  center  and  the  language 

QUERY  I  TOTAL  INFORMATION  SYSTEMS  IN  PLANNING  AND 
ALERTING;  WORKING  SYSTEM  FOR  RESEARCH  IN  SIMULATION 
OF  CONCEPT  LEARNING!  TOWARD  INFORMATION  SYSTEMS 
SCIENCE:  INFORMATION  FLOW  PATTERNS  AND  SELF- 
REGulATInG  MECHANISMS  IN  the  NATURAL  settings  OF 

libraries*  preliminary  operational  analysis  of  a 

COMPUTER-BASED,  ON-DEMAND  OOCUMEnT  RETRIEVAL  system 
USING  COORDINATE  INDEXING!  SYSTEMS  OF  ORIENTATION! 
a  preliminary  conceptualization:  a  model  for  the 
PROCESS  oF  LEARNING  TO  COMPREHEND!  METHODOLOGY  FOR 
RESEARCH  IN  CONCEPT-LEARNING)  CONSTRUCTION  OF  A 
growing  thesaurus  BY  CONVERSATIONAL  interaction  IN  A 
MANhACHInE  SYSTEM!  AND  EVALUATION  OF  BIAS  IN  THE 
REMOVAL  OF  EDGES  FROM  A  COMPLETELY  CONNECTED  GRAPH 
WITH  AN  APPLICATION  TO  COMPARISON  OF  THESAURI, 

<U» 
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SUPPLEMENTARY  NOTE.  UNEoItEO  rough  DRAFT  TRANs,  of 
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pp.  29-32. 

descriptors:  (.information  Retrieval,  graphics), 

(.PROGRAMMING  computers'  CONTROL  SEQUENCES),  DIGITAL 
COMPUTERS,  COMPILERS,  BIN*RY  ARITHMETIC,  CATHODE  RaY 

Tube  screens,  oispl**  systems,  ussr  iu> 

THE  FOLLOWING  METHOD  IS  USED  TO  OBTAIN  SYMBOL 
REPRESENTATIONS,  the  SYMBOL  IMAGE  WHICH  MUST  BE 

coded  is  written  in  a  SPECIAL  standard  frame  which  is 
broken  DOWN  into  SQUARES  (M  SQUARES  along  the 
HORIZONTAL  and  N  along  The  VERTICAL).  IF  THE  WHITE 
squares  by  zero  *no  the  black  squares  are  designated 

BY  ONE,  The  SYMBOL  MAY  BE  WRITTEN  IN  THE  FORM  OF  A 
BINARY  COoE  HAVING  A  LENGTH  OF  M  X  N  DIGITS,  FOR 
DEFINITENESS  it  ts  AGREED  TO  WRITE  rows  FROM  LEFT  to 
right  aNO  COLUMN^  BOTTOM  TO  top.  THE  FOLLOWING 
frame  dimensions  are  used  in  the  program:  five 

ELEMENTS  PER  ROW  aND  SEVEN  ELEMENTS  PER  COLUMN. 

THUS  EACH  SYMBOL  MAY  BE  CODED  IN  THE  FORM  OF  A  90- 
DIGIT  BINARY  cODf  WHICH  IS  PLACED  IN  ONE  CELl  OF  THE 
•KIEV  MEMORY.  To  DISPLAY  The  SYMBOL  an 
OPERATION  SlMILAp  TO  THAT  OF  CODING  BUT  IN  REVERSE 

order  is  carriEo  out,  (Author)  iu» 
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MACHINES).'  CTBERNETICS.  EDUCATION;  reaction 

(PSTCHOLOGT ) ,  CONDITIONED  reflex,  EFFECTIVENESS  (U> 

this  study  compared  three  intervals  of  delay 

(CORRESPONDING  To  THE  TIMES  REOUlRCO  TO  REA 

several  words,  paragraphs,  or  pages)  between 
initial  READING  aNO  subsequent  self-testing  ftp 
recall,  in  three  types  of  programed  texts,  one 
type  of  text  permItteo  the  Subject  to  reread  before 
ANSWERING  (PREVIEW),  ANOTHER  AFTER  answering 
(REVIEW),'  ANO  A  THIRD  TYPE  EXPOSED  THE  CORRECT 
ANSWER  after  the  SUBJECT  RESPONDED 
(CONFIRMATION).  THREE  MATCMEc  GROUPS  OF 

pretested  sixth  gRaocrS,  ss  in  all.  read  the  three 
TVPES  OF  PROGRAMS  and  TOOK  a  posttest,  both 
variables,  program  type  and  delay  Interval,  affected 
PROGRAM  ERRORS  But  NEITHER  affected  gain  scores, 
however!  all  oelat  intervals  of  self. testing  were 

SUPERIOR  to  no  SELF-TESTING.  RILATEO  RESEARCH  **S 
REVIEWED  from  a  CYBERNETIC  VIEWPOINT.  (AUTHOR) 

IU> 
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(SIMULATIONS),  VERBAL  BEHAVIOR  !U> 

based  on  a  survey  of  the  literature,  the  digital 
computer  as  a  simulator  of  human  behavior  is 

DlSCUSSEo  UNDER  THE  FOLLOWING  TOPICS:  II) 

COMPUTERS  AS  INFORMATION  PROCESSORS,  (2) 

HUMAN  INFORMATION  PROCESSING,  (3)  INFORMATION 
PROCESSING  Theory  and  COMPUTER  SIMULATION,  IN) 

COMPUTER  SIMULATION  WITHIN  EXISTING  FRAMEWORKS, 

(S)  NEW  INFORMATION  PROCESSING  MODELS.  <U> 
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the  study  concerns  the  determination  of  the  kinds 
of  variables  which  are  Important  in  programming  the 
task  hierarchy  for  efficient  learning.  (U> 
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identifiers:  programmed  teaching,  textruct 
project  cu> 

an  AuTO-INSTRUCTIONAL  PROGRAM  COVERING  THE  CONTENT 
OF  THE  F  J  RST  WEEK  (27, S  HOURS)  OF  BASIC 
ELECTRONICS  AS  taught  at  the  air  defense  school 
WAS  rREPARED  UNDER  SUBTASK  TEXTRUCT  II,  TWO 
SEPARATE  EVALUATIONS  OF  T.HE  PROGRAM  rERE  UNDERTAKEN 
BY  ADMINISTERING  IT  70  3R  STjOENTS  REGULARLY 

scheduled  to  take  basic  electronics  training,  it 

was  CONCLUDED  that  COMPLETE  sCLF-PACING  YIELDED 
HIGHER  PERFORMANCE  than  LIMItEO  SCLF-PACING,  BUT 
ADMINISTRATIVE  and  PROCEDURAL  differences  IN  the  TWO 
STUDIES  TENOEO  to  CONFOUND  T hE  RESULTS T  FINALLY,  IT 
WAS  NOTEO  THaT  LOW  APTITUDE  STUDENTS  DID  NOT  ACHIEVE 

high  level*  of  performance,  (u» 
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inputoutput  oevicesI  artificial  intelligence,  computer 
logic,  bionics,  training,  theory  (U] 

IDENTIFIERS)  LEARNING  MAChINES.  PERCEPTION  IU1 

the  report  reviews  the  research  results  of  the 
program  entitled  linear  separability  or  signal 
SPACE  AS  A  Basis  for  ADAPTIVE  MECHANISMS. 
the  mauor  contributions  of  This  program  *eRE  tbo 
FOLD)  (1)  the  notion  of  discriminant  functions 

WAS  EMPLOYED  IN  CONSTRUCTING  A  FRAMEWORK  for 

organizing  Past  ano  present  knowledge  into  a  basis 

FOR  FURTHER  THEORETICAL  RESEARCH  0N  TRAINABLE  PATTERN 
CLASSIFYING  machines,  and  It)  SOME  SIGNIFICANT 
NEW  RESULTS  WERE  OBTAINED  ON  TRAINABLE  PATTERN 
classifying  machines,  the  specific  RESEARCH 
EFFORTS  REPORTEO  FALL  into  The  FOLLOWING  CATEGORIES! 

II)  INVESTIGATION  of  the  PROPERTIES  OF  VARfouS 
FAMILIES  of  DISCRIMINANT  FUNCTIONS  to  be  used  by  A 

pattern  dichotomiieri  tit  investigation  of 
various  network  structures  for  the  implementation  of 

USEFUL  FAMILIES  of  DISCRIMINANT  FUNCTIONS!  Ar0 
IJI  INVESTIGATION  OF  VARIOUS  TRAINING  rules  to  ge 
USED  IN  SELECTING  THE  APPROPRIATE  DISCRIMINANT 

function  for  a  Pattern  oichotomiieR.  iauthori 

iui 
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BEHAVIOR,  HUMAN  ENGINEERING,  CODING,  FROGRAHHING 

(COMFuTERs*.  decision  making!  training!  learning, 
Education.  cohfuteRs,  language!  automation,  models 

(SIMULATIONS! ,  DESIGN  IU> 

IDENTIFIERS!  SAGE  (U* 

THE  kefort  IS  concerned  WITH  HUMAN  ENGINEERING 
FACTORS  |N  The  design  OF  INFORMATION  SYSTEMS,  in 
PARTICULAR  IT  IS  AOORESSED  TO  the  design  of  self, 
instructional  features  for  these  systems,  it 

DESCRIBES  THEORIES,  METHODOLOGY,  AND  DCSION 

principles  for  Implementation  of  self-instructional 

FEATURES,  the  DESIGN  PRINCIPLES  MERE  I NDUCt 0  FROM 
the  EXPLORATORY  research  on  LABORATORY  models  OF 
INFORMATION  SYSTEMS  RHICH  IS  REPORTED  IN  VOLUME  I 
OF  THIS  SERIES  CAD-bO*  ON| )f  FROM  STUDIES  ON 
CURRENT  INFORMATION  ^VSTEMS ,  AND  FROM  A  LITERATURE 
REVICR*  THE  OPERATIONAL  CONCEPTS  UNDERLYING  THE 
STUOV  are  stated,  and  an  eguipment  DESIGN  PHILOSOPHY 
IS  PROPOSED  to  COMPLEMENT  THIS  OPERATIONAL  concept, 
(Author*  iu* 
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(ISTH)  oR  THE  AMERICAN  INSTITUTE  Op  INDUSTRIAL 
engineers  aT  PhILaOELRhI a“  PA.,  IS  MAY  IRAS. 

DESCRIPTORS!  (•TEaChINq  MaCHInES,  ERRECT I VENEff ) , 

( • tr a  1 n i ng ,  theory i ’  (•programming  (computers), 

EDUCATION),  LEARNING,  LINEAR  PROGRAMMING,  REACTION 
(PSYCHOLOGY),  aUTqmaTIoN  (U) 

programmed  instruction  may  be  implemented  rithin  a 
systems  approach  to  Education,  the  system  provides 

ROR  FEEDBACK  loops  RHicH  permit  MODIFICATION  OR 
TRAINING  materials  on  TMe  basis  or  knorn 
EFFECTIVENESS.  MEASUREMENT  IS  a  CRUCIAL 

consideration  in  assuring  that  a  given  course  or 
method  is  effective.  THEORIES  or  LEARNING  ANO 
PROGRAMMING  SUGGEST  Many  rays  to  PROCEED.  ONLY 
APPLIEO  EVALUATIVE  EXPERIMENTATION  can  determine  the 
usefulness  of  a  given  aRrROach.  adjunct i  ve  . 

INTRINSIC  ANo  LINEAR  PROGRAMMING  are  DISCUSSED* 
EXPERIMENTS  CALL  into  gUeSTIgN  SOME  CURRENT 
APPLICATIONS  OR  FEATURES  BASED  UPON  THEORY*  SUCH  as 
OVERT  RESPONoiNG  and  REINFORCEMENT,  it  is  possible 
TO  AUTOMATE  the  VARIOUS  APPROACHES  to  programmed 
INSTRUCTION.  (AUTHOR)  (Ul 
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unclassified  REPORT 
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(COMPUTERS).  PERFORMANCE  (HUMaN),  EDUCATION, 

EXPERIMENTAL  data,  LABORATORY  EQUIPMENT,  COMMUNICATION 

theory  <u> 

IN  EXPERIMENTS  reported  here  the  subject  ras  able 
to  eHOOSE  FREELY,  AT  any  TIME,  AhONG  the  VARIOUS 
INSTRUCTIONAL  PROCEDURES^  AND  TO  REGULATE  THE 
INTRODUCTION  OF  NCR  MATERIALS,  ONE  OF  THESE 

experiments  chplqyeo  an  electric  typewriter  as  ?me 
means  of  COMMUNICATION  BETWEEN  SUBJECT  AND  COMPUTER) 
uc  OTHER  employed  an  oscilloscope  display  and  light 
PEN  IN  AN  ATTEMPT  TO  PROVIDE  A  MORE  EFFECTIVE 

*  mechanism  for  response  ano  feedback  of  results. 

GRANT1N0  TO  the  SUBJECT  control  of  the  TRAINING 

procedure  led  to  no  better  final  performance  than 

that  OBSERVEo  RHEN  the  EXPERIMENTER  DETERMINED  the 
COURSE  OF  the  LESSON,  AND  THE  SCOPE-aNO-L I GMT-PEN 
DEVICE  led  To  no  BETTER  PERFORMANCE  than  the 
TYPEWRITER*  FURTHER  ANALYSIS  of  the 'results 
PROVIDED  DETAILED  SUPPORT  OF  THE  EARLIER 
CONCLUSIONS!  FOR  EXAMPLE;  SUCCESS  WAS  POSITIVELY 
CORRELATED  with  the  PROPORTION  OF  TIME  SPENT  on 
SIMPLE  EXPOSURE  TO  THE  SOuNOlAOEL  PA|RB,  AND 

negatively  correlated  gjym  the  proportion  of  time 
SPENT  in  active  responding*  receiving  FEEDBACK*  and 
MAKING  SECOND  tries.  THREE  VARIAOLES  RELATED  to 
streamlining  OF  the  TASK  ANO  TEMPORAL  CONTIGUITY  OF 
SOUND  ANO  LABEL  ACCOUNT  FOR  NEARLY  (DOS  OF  THE 
VARIANCE.  (AUTHOR)  <U» 
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FEEDBACK.  MATHEMATICAL  ANALYSIS.  FrOBABILITyI  ClRCUlTfU) 
IDENTIFIERS!  FfRCfFTRON '  LEARNING  rACMINES  IU) 

THE  ARTICLE  OEALr  «ITm  certain  FRoBLERS  associated 
ritn  the  behavior  of  discrete  alpha-perceptrons  in 
the  SElF'TEAChINo  REGinE.  in  this  case  the  TEACHER 
IS  ABSENT  and  the  PROCESSES  of  SELF-ORGANIZATION 
■RICH  LEAD  to  AN  ALTERATION  |N  IHaGE  CLASSIFICATION 
CARRIED  OUT  BY  Tme  FERCEpTRON  ARE  DETERMINED  BY  THE 
INTRODUCTION  OF  POSITIVE  FEED-SACK  IN  THE  PErCEFTrON 
CIRCUIT.  (AUTHORi  (Ul 
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research”  programming  icomputersi,  equations, 
statistics,  education,  learning,  tachistoscopes. 
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I  DENT  I P I ERS 1  SPEED  READING  (U> 

a  Relatively  new  type  op  automated  instruction 
called  the  'COMPUTER-DIRECTED*  TEACHING  HACHINE  Is 
DISCUSSED  IN  THIS  THESIS,  TYPICAL  PRESENT-DAY 
TEACHING  MACHINES  either  give  every  STUDENT  the  same 
INSTRUCTION  MATERIAL  OR  CHOOSE  WHAT  MATERIAL  THE 
STUDENT  RECEIVES  ON  THE  BASIS  OP  HlS  ANSWER  TO  THE 

last  question,  the  computerojrected  machine 
CHOOSES  INSTRUCTION  material  BY  MAKING  a  STATISTICAL 
EVALUATION  op  the  STUOENT’S  total  behavior  in 
comparison  with  other  stuoents*  total  BEHAVIORS, 

THIS  MACHINE'S  STATISTICS  ARE  ACTUALLY  CHANCED  AS 
NEW  STUDENTS  TAKE  THE  COURSE,  SUCH  A  TEACHING 
MACHINE  CAN  PERPORM  VERY  MUCH  LIKE  A  HUMAN  TUTOR  *H0 
ADJUSTS  HlS  PRESENTATION  TO  PIT  THE  INDIVIDUAL 
STUDENT'S  CAPABILITIES  AND  WHO  IMPROVES  HIS  TEACHING 
TECHNIQUE  WITH  EACH  STUDENT,  IN  THIS  PAPER  A 

technique  I*  suggested  por  Comparing  teaching 

MACHINES,  THE  MACHINE'S  TUTORIAL  PUNCTJONS  WOULD 
BE  PITTED  TO  A  VERY  GENERAL  MOOEl  OP  THE  TUTORIAL 
TEACHING  CYCLE.  THIS  ALLOWS  THE  VARIOUS  AUTOMATED 
INSTRUCTION  DEVICES  TO  BE  DISCUSSED  IN  TERMS  OP  A 
common  model,  an  APPLICATION  op  the  COMPUTER* 

DIRECTED  MACHINE  WAS  MADE  TO  A  SPEED  READING  COURSE. 
PRELIMINARY  EXPERIMENTS  WITH  THIS  COURSE  INDICATE 

that  the  computer-directed  machine  can  perporh  like  a 

HUMAN  TUTOR,  (UI 


76 


UNCLASSIFIED 


UNeLAflir IEd 


UNCLASSIFIED 


DOC  RCPoftT  BIBLIOGRAPHY  SEARCH  CONTROL  no,  /ohkos 
AD-40R  HSI 

RAND  CORR  SANTA  hONICA  CALIF 

SECONDARY  schools  and  CONFUTING,  (u> 

NOV  *1  SR  GRUENbERGCR.FREO  | 

UNCLASSIFIED  report 

supplementary  notes 

descriptors!  ('Education,  computers),  ('computers, 

EDUCATION),  (•PROGRAMMING  (COMPUTERS),  EDUCATION), 
CODING,  LEARNING^  computer  OPERATORS,  COMPUTER 
PERSONNEL,  TRAINING  (U) 

the  INTRODUCTION  or  COMPUTING  TECHNOLOGY  and  the 
COMPUTERS  THEMSELVES  INTO  OUR  SECONDARY  SCHOOLS 
STANDS  A  good  CHANCE  of  BEING  ORDERLY.  (1) 

COURSES  WILL  BE  GIVEN  UNDER  the  SPONSORSHIP  OF  THE 
MATHEMATICS  OR  SCIENCE  DEPARTMENTS.  (2)  SUITABLE 
TEXTBOOKS  RILL  Be  AVAILABLE,  (J)  the  instructors 
WtLL  BE  TRAINED,  <  <t )  THE  MACHINES  USED,  THOUGH 
probably  OLD,  RILL  BE  MASSPROOUCED,  WITH  a  WEALTH  or 
SOFTWARE  BEHIND  them,  IN  ADDITION,  each  teacher 
CAN  SEEK  EXPERT  HELP,  IF  NEEDED ,  FROM  LOCAL  INDUSTRY, 
THE  real  RAVE  or  SUCH  COURSES  RILL  PROBABLY  NOT 
come  until  on  later,  por  one  thing;  an 

INTRODUCTION  TO  COMPUTING  MIGHT  PROPERLY  BELONG  at 
THE  SECONDARY  SCHOOL  LEVEL-ThERE  SEEMS  TO  BE  A  STRONG 
ANALOGY  to  the  LEARNING  or  A  rORE I GN  language  and  it 
has  become  OBVIOUS  THAT  the  LATTER  subject  is  BEST 
TAUGHT  to  the  TOuNG,  rOR  ANOTHER  THING,  since 
COMPUTING  SKILLS  cut  across  EVERY  DISCIPLINE,  re  can 
REASON  that  wE  Owe  it  to  the  college-bound  STUDENT  to 
PREPARE  him  rOR  INTELLIGENT  USE  of  this  tool  PRIOR  to 
His  COLLEGE  rRESHMAN  YEAR,  (U> 
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THIS  STUDY  COMPARED  Two  TYPES  OF  SELF- I  NSTRUcUONaL 

tests  uSEo  AS  adjuncts  To  an  expository  text,  one 
type  of  Test  (pure  self-testi  incorporated 

TWO  TYPES  OF  ITEms!  ONE  ASSESSING  AND  REMEDYING 
ERRORS  OF  MEMORY  AND  THE  OTHER  ASSESSING  AND 

remedying  errors  or  understanding,  the  other  type 
of  self-instructional  test  (mixed  self-testi 

NAS  COMPOSED  of  A  SINGLE  TYPE  OF  COMPLEX  QUESTION 
REQUIRING  ANSWERS  INVOLVING  memory  plus 
UNDERSTANDING!  REMEDIAL  FEEDBACK  WAS  LIKEWISE  MIXED, 
FORTY-EIGHT  HIGH  SCHOOL  SOPHOMORES  were  oivided 
INTO  THREE  GROUPS!  ONE  GROUP  STUDIED  THE  EXPOSITORY 
TEXT  ALONE  (BASIC  TEXT  GrOUP|,  ONE  STUDIED 
THE  TEXT  PLUS  THf  PURE  SELF-TEST,  AND  ONE 
STUDIED  THE  TEXT  PLUS  T«E  NIxED  SELF-TEST, 

FIVE  DAYS  later,  each  oRoup  WAS  GIVEN  A  criterion 
TEST  COMPOSED  OF  THE  TWO  SELF  TESTS  SANS  ANSWERS, 

there  were  no  significant  differences  AMONG  groups 
ON  TOTAL  criterion  test  scores,  but  the  pure 
self-test  group  did  best  on  the  pure  items  and 

THE  MIXED  SELF-TEST  GROUP  Olo  BEST  ON  THE 
MIXED  ITEMS,  THE  SASIC  TEXT  OROUP  DID  WELL 
ON  THE  PURE  RECALL  ITEMS;  FAIR  ON  THE  MIXED,  RECAlL- 
ANO-MEMORY  ITEMS  OUT  POORLY  ON  THe  PURE  UNDERSTANDING 

item*,  tne  generality  of  these  findings  is  limited 
BY  THE  FACT  THAT  NONE  of  the  three  lesson  formats 
WERE  HIGHLY  EFFECTIVE,  (aUTh«R|  (U) 
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THE  PURPOSE  OF  ThIS  PAPER  IS  TO  DEVELOP  A  GENERAL 
MOOEL  OF  THE  TEACHING  PROCESS  AS  ACCOMPLISHED  BY  AN 
AOAPTIVE  TEACHING  HACHINE  SYSTEM,  NO  ATTEMPT  IS 
MAOE  TO  COMPLETELY  INVENTORY  EXISTING  EOUIPMENT  OR  TO 
DESCRIBE  PARTICULAR  MACHINES  IN  GREAT  DETAIL,  (U> 
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ENGINEERING),  (^SYSTEMS  ENGINEERING.  ARTIFICIAL 
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adaptive  control  systems,  learning,  automata,  BIONICS, 
computers!  MATHEMATICAL  mooels!  operations  research  I u  > 
IDENTIFIERS!  LEARNING  MACHINES  (U> 

THIS  report  volume  INTRODUCES  A  three-volume  series 
SUMMARIZING  RESEARCH  on  SYSTEMS  DESIGN  METHODOLOGY! 

THE  APPROACH  IN  this  RORK  HAS  BEEN  to  EMPHASIZE 

detailed  investigations  in  three  areas  rithin  the 
general  fRAMERORK  of  aoaptive  SYSTEMS.  THIS 
V00LUME  then  proceeds  TO  DISCUSS  key  concepts  IN  the 
DESIGN  METHODOLOGY  OF  learning  automata,  rith 
CONSIDERATION  GIVEN  to  the  development  op  adaptive 
systems  and  the  USE  OP  SUCH  SYSTEMS  as  MACHINE  AIDS 
TO  DESIGN.  (AUTHOR)  t  U  > 
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AUTOMATION  (U> 

CONTENTS!  STATISTICAL  PREOlCTlON, 

discrimination,  ano  Classification  techniques 
INTEGRaTEo  COMPUtER-OriEnTED  INFORMATION  RETRIEVAL 
TECHNIQUES!  MULT j .pROqR AmM 1 Nfl  TECHNIQUES  FOR 
INTELLIGENCE  INFORMATION  PROCESSINGS  computer  CONSOLE 
INPUT  and  DISPLAY  (TEvtUaL  AnO  GRAPHIC)! 

AUTOMATED  PROGRAM  DEBUGGING  TECHNIQUES.  (U) 
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07C  QUERY  LANGUAGE.  VOLUME  XXIII,  INSTRUCTOR** 

manual. 
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••PROGRAMMING  languages*  TRAINING  DEVICES), 

(•INPORnATION  retrieval.  AIM  FORCE  OPERATIONS!*  TEACHING 

machines*  coucationT  programming  (computers)!  languagiu) 
Ioentipiemsi  programmed  Instruction,  ouery 
LANGUAGE  (U) 

OTC  OUERY  LANGUAGE.  VOluMe  XI.  WRITING  OUERY 
LANGUAGE  SYAYemENtS. 
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uNclassipieo 


4 


UNCLASSIFIED 

DOC  REPORT  8  I #L 1  OCR  AP'H  Y  SEARCH  CONTROL  No,  /0HK08 

AO-AOS  337 

AMERICAN  INST  'Oft  RESEARCH  R  J TTSBURGh  PA 
OTC  OUERy  LANGUAGE,  VOLUME  XI  I.  SIMRLE  SUMS  WITH 
the  air  unit  TABLES.  ( u > 

DESCRIPTIVE  note:  S£Lr-!NSTRUcT!ONAL  course, 

JUN  AH  Tap 

contract:  ari f  42a  3933 
RROJ5  7482 
TASK!  74B20H 

monitor:  eso  .  tdrah  <***3  v  1 2 

UNCLASSIFIED  report 

SUPPLEMENTARY  NOTE:  SEE  ALSO  AD-405  33*. 

DESCRIPTORS:  (^TRAINING  devices,  instruction  manuals:, 

I  ^programming  LANGUAGES,  TRAINING  oevicesi, 

(• INpoRMATION  RETRIEVAL,  air  PORCE  OPERATIONS),  TEACHING 
machines;  EDUCATION,  PROGRAMMING  (COMPUTERS),  LANGUAG ( U  > 
1  DENT  I  Pi ERs I  PROGRAMMED  INSTRUCTION,  OUERY 
LANGUAGE  (U) 

OTC  OUERY  LANGUAGE.  VOLUME  XI |,  SIMPLE  SUMS  »|TM 
the  air  unit  tables, 
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WNCLAtBl'fCO 


UKClASSlF ICO 


00C  fte'OftT  |I»L|OCK*PHY  SEARCH  CONTROL  NO.  /OHKOO 
*0-405  1)1 

AMERICAN  INST  POr  RESEARCH  PITTSBURGH  P A 
OTC  OUERT  LANGUAGE.  volume  VI !.  the  OPERATION  and 
CAPABILITY  Or  THf  COHruTe*  RETRIEVAL  PROGRAM*,  <U> 

DESCRIPTIVE  NOTE  I  SELR-fNsTRUCTIONAL  COURSE, 

JUN  *4  tV 

CONTRACT!  Aft*  42«  *43* 

RROJ!  7*B» 

tasks  taRSoR 

MONITOR!  EsO  TOR*R  R*»3  47 

unclass i r i eo  report 

SUPPLEMENTARY  NOTEj  SEE  At.SO  AD-*0*  354. 
oescrirtoRSi  (•tr«inin«  devices,  instructions  nanualsi, 

I •PROGRAMMING  LANGUAGES*  TRAINING  DEVICES!  , 

I • t Nf ORH AT t ON  RETRIEVAL.  a!«  RORCE  OPERATIONS,’  TEACHING 
MACHINES,  EOUcaTIonI  PROGRAMMING  (COMPUTERS!  . 

LANGUAGES  <U> 

I DENT IR icRSl  PROGRAMMED  INSTRUCTION,  OUERT 
LANGUAGE  <u> 

OTC  OUCRT  LANGUAGE.  V©lU«E  *11.  THt  OPERATION  ANO 
CAPABILITY  or  the  CONPuTCr  RETRIEVAL  PROGRAMS. 


unclassified 


OOC  REPORT  • I #L ! ograph y  SEARCH  control  NO.  /OHKOt 

•  * 

AO-60 J  33* 

AMERICAN  INST  FOR  RESEARCH  PITTSBURGH  FA 
OTC  oUER v  LANGUAGE,  VOLUME  I,  RR I T I  NO  QUERY 

language  statements.  ( U > 

OESCRIRTIVE  NOTEI  SELF- I NSTRUC T I  ORAL  COURSE,  ' 

JUN  6*  IV 

CONTRACT)  AFIR  62#  2*35 
PROJI  7682 
TASKS  76820* 

MONITOR!  ESO  T0R6R  **3  Vlo 

UNCLASSIFIED  report 

SUPPLEMENTARY  NOTE)  SEE  ALSO  aO-605  3*2, 

DESCRIPTOR*!  ( *TR a  I N I NG  DEVICES.  INSTRUCTION  MANUALS), 
(•PROGRAMMING  LANGUAGES,  TRAINING  DEVICES), 

(•INroRHATlON  RETRIEVAL.  AIR  FORCE  OPERATIONS).  TEACHING 
MACHINES*  EDUCATION,  PROGRAMMING  (COMPUTERS) .  L ANGUAQ ( u ) 
lOENTIPIERst  PROGRAMMED  INSTRUCTION,  OUERV 
LANGUAGE  (U) 

OTC  OuCRV  LANGUAQC,  VOLUME  8.  *RIT|NG  QUERY 
LANGUAGE  STATEMENTS, 


87 


unclassified 


UNCLASSIFIED 


DOC  REPORT  BI8L|0G*ArhY  search  control  no.  /omkos 
Ad-405  340 

AMERICAN  JNST  FOp  RESEARCH  PITTSBURGH  PA 
OTC  OUERY  LANGUAGE,  VOLUME  Iv,  the  OPERATION  and 
CAPABILITY  or  THE  COHpuTeR  retrieval  PROGRAMS,  <U> 

DESCRIPTIVE  NOTE!  SELF. I NsTRucT I ONaL  COURSE, 

JUN  6*4  65p 

Contracts  afir  62*  2935 

PROJS  7482 

Task:  74020** 

monitor:  eso  ,  tdr4*«  *«*»3  v*4 

unclassified  report 

Supplementary  note*  see  also  ad-abs  255, 

DESCRIPTORS:  <  *TR  a  I  N  2  Ng  DEVICES,  INSTRUCTION  MANUALS), 

(•PROGRAMMING  languages!  TRAINING  DEVICES) j  (^TEACHING 
MACHINES.  INSTRUCTION  MANUALS),  < • I NF ORM A T I  ON  RETRIEVAL. 

air  force  operations),  education,  programming 

(COMPUTERS),  LANGUAGES  (U) 

identifiers:  programmed  instruction,  query 
LANGUAGE  (U) 

OTC  query  language,  volume  Iv',  THE  OPERATION  and 
capability  of  the  computer  Retrieval  programs. 
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unclassified 


UNCLASSIFIED 


DDC  AEP0"T  BIBLIOGRAPHY  SEARCH  CONTROL  N0 ,  /OHkOB 
AD-6O5  JR  1 

AMERICAN  INST  FOR  RESEARCH  PITTSBURGH  PA 

DESCRIPTIVE  NOTE!  SELf. INSTRUCT ION.L  COURSE. 

JUN  *R  Bn 

contract:  af  i  9  na  2935 
PROJ:  7 6B2 

TASK:  76S20R 

monitor:  ESD  ,  tdrar  hrj  vb 

UNCLASSIFIED  REPORT 

supplementary  note:  see  also  ad-aoj  J3S. 

. . 

(U) 

i°I!Sr0UeJV  LANGUA6E'  VOLUME  VIII.  WRITING  OUCRY 
LANGUAGE  STATEMENTS,  "t 


unclassified 


UNCLASSIFIED 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /0HK08 
*0-405  3*42 

AMERICAN  INST  FO*  RESEARCH  PITTSBURGH  PA 
OTC  QUERY  LANGUAGE.  Volume  IX,  WRITING  OUERT 
LANGUAGE  STATEMENTS.  (U) 

DESCRIPTIVE  NOTE!  SELr» I NSTRUC T l ON AL  COURSE. 

JUN  4*  79p 

contracts  afi»  62g  2*35 
TASKS  76820** 

MONITOR:  Eso  ,  tDr6**H  HR3  3**R  H  HH3  Vf 


UNCLASSIFIED  REPORT 

supplementary  notei  see  also  ad-aos  3*u  , 

descriptors:  <*training  devices,  instruction  manuals*, 
(•programming  languages*  training  devices*  , 

(•INFORMATION  RETplEVAL,  a!R  FORCE  operations,*  teaching 
machines,  education!  programming  (computers*,  languagiu* 
Identifiers;  programmed  Instruction,  query 
LANGUAGE  (U) 

otc  query  language,  volume  ix.  writing  query 
LANGUAGE  STATEMENTS. 
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UNCLASSIFIED 


UNCLASSIFIED 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  no,  /OhkOB 
AD-605  3**3 

AMERICAN  INST  FOR  RESEARCH  PITTSBURGH  PA 
OTC  oUERy  LANGUAGE,  VOLUME  X*.  TEST  ANSWER 
KEY.  (U> 

DESCRIPTIVE  NOTE  I  SELF- l NSTRUCT l ON AL  COURSE, 

JUN  IOp 

PRO J  8  7682 

T ASK  8  76776820N 

MONITORS  ESO  ,  TDRRR6*  *i  H  3  V 20 

unclassified  REPORT 

SUPPLEMENTARY  NOTE*  SEE  ALSO  A0-60S  353. 

OEsCRlPTORsS  (*TRAlNING  DEVICES,  INSTRUCTION  MANUALS}, 
(•PROGRAMMING  LANGUAGES,  TRAINING  DEVICES) , 

(•INFORMATION  RETRIEVAL,  air  FORCE  OPERATIONS),  TEACHING 
MACHINES*  EDUCATION,  PROGRAMMING  (COMPUTERS),  LANGUAG(U> 
IDENTIFIERS!  PROGRAMMED  INSTRUCTION,  OUERy 
LANGUAGE  (U) 

OTC  QUERY  LANGUAGE.  VOLUME  XX,  TEST  ANSWER  KEY, 
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UNCLASSIFIED 


UNCLASSIFIED 


DOC  REPORT  BIBLjOGRAPhY  SEARCH  CONTROL  NO.  /0HK08 
AD-405  JhR 

AMERICAN  INST  FOr  RESEARCH  PITTSBURGH  PA 

otc  oueRt  language,  volume  i.  preprograms*  to  use 

the  OUERT  LANGUAGE  SElFInSTRuCTIOnAL  COURSE.  (U) 

DESCRIPTIVE  NOTE?  SELF- J NgTRucT I ONaL  COURSE. 

JUN  *H  JV 

contract:  afit  42«  293s 
FROj:  74*2 

task:  748201 

monitor:  esd  ,  tor4*(  mvj  vi 

unclassified  report 
supplementary  notej 

descriptors:  (.training  devices,  Instruction  manuals), 

(•PROGRAMMING  languages'  TRAINING  DEVICES)^  (.TEACHING 
MACHINES,  INSTRUCTION  MANUALS).  ( • I NrORM AT  I  ON  RETRIEVAL, 

air  force  operations),  education,  programming 

(COMPUTERS),  TEXTBOOKS*  LANGUAGES  (U) 

IDENTIFIERS:  PROGRAMMED  INSTRUCTION,  OUERT 

language  <u> 


this  self-instructional  course  teaches  the  query 

language  of  system  97 JL  FOR  THE  OPERATIONAL 
TEST  v *P Ab I L I T V  phaSE  (OTC),  THE  COURSE 
CONSISTS  OF  TWENTY-THREE  VOlmES,  IT  INCLUDES: 

volume  i:  preprogram  .  instructions  on  how  to 
USE  THE  query  LAnqUAGE  SELF- I NSTRuCT I  ON AL 
COURSE  I  VOLMES  I  1  -  XVI :  PROGRAMED 
INSTRUCTION  on  The  OTc  OuERY  LANGUAGEI  volume 
xv  1 1 1 1  exercise  workbook:  volume  xixi 

PROFICIENCY  TESTbi  VOLUME  *X:  TEST  ANSWER 
KEY  I  VOLUME  XXI :  TIME  REcOROl  VOLUME 

xxii:  reference  manual!  volume  x  x i  i  i  : 

INSTRUCTOR'S  MANUAL,  THE  PROGRAMMED- I NSTRUCT | ON 

format  of  this  course  permits  the  student  to  learn  at 
his  own  pace  without  the  aid  of  an  instructor, 

(AUTHOR)  (U) 
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UNCLASSIFIED 


i 


f 


<  I. 


UNCLASSIFIED 

ODC  REPORT  BIBLIOGRAPHY  search  CONTROL  no,  /OHKOS 


I  I 

I  I 


AD-605  3*5 

AMERICAN  INST  FOR  RESEARCH  PITTSBURGH  PA 

OTC  OUERy  LANGUAGE,  VOLUME  XX 1,  TIME  RECORD,  t  U  > 

DESCRIPTIVE  NOTE!  SELF- I  NS TRUC T I  ON AL  COURSE, 

JUN  IP 

CONTRACT!  Afu  62b  2935 
PRO J l  7682 
TASK:  768209 

monitor:  ESO  ,  TDR69  hH3  V21 

UNCLASSIFIED  report 

SUPPLEMENTARY  NOTE)  SEE  also  AD-60S  3«*3. 

descriptors:  (•TRAINING  DEVICES,  INSTRUCTION  MANUALS), 

(•PROGRAMMING  LANGUAGES,  TRAINING  DEVICES), 

( • I NroRMAT I  ON  RETRIEVAL,  air  PORCE  OPERATIONS),  TEACHING 
MACHINES*  EDUCATION,  PROGRAMMING  (COMPUTERS),  L  ANGU AC ( U ) 
1  DENT  I P I ER$ I  PROGRAMMED  I NSTRyC T ION,  QUERY 
language  <u> 

OTC  QUERY  LANGUAGE.  VOLUME  XX),  TIME  RECORD. 
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UNCLASSIFIED 


UNcLASS 1 F I  ED 


DOC  report  bibliography  SEARCH  control  NO,  /OHkOB 
ad-405  3h*> 

AMERICAN  INST  FOr  RESEARCH  PITTSBURGH  PA 

otc  query  language,  volume  xvi.  additional  process 
DIRECTORS  and  a  review  or  RULES,  ( U ) 

DESCRIPTIVE  NOTE!  SELF- I NsTRUC T I  ON aL  COURSE, 

JUN  6h  fa 5p 

Contract:  afir  42g  2RJj 
PROj:  7fa82 

task:  74820*4 

MONITOR:  ESD  ,  TDr4*4  h*43  Vjfa 

unclass  I F I f d  report 

supplementary  notes  see  also  ad-aos  srr, 
descriptors:  4*tr*ining  devices,  instruction  manuals), 

( *PROGR AMM I NG  languages!  TRAINING  DEVICES)! 

(•INFORMATION  RETrI£VAl!  aIR  FORCE  OPERaTIONSs!  TEACHING 

machines,  education!  programming  (computers),  languagcu) 
Identifiers;  programmed  instruction,  query 
LANGUAGE  (U) 

OTC  QUERY  language,  volume  XVI,  ADDITIONAL  PROCESS 
directors  and  a  Review  of  rules. 
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unclassified 


unclassified 


doc  report  bibliography  search  control  no.  /ohkob 
AO-AOS  397 

AMERICAN  INST  FOR  RESEARCH  PITTSBURGH  PA 

ore  ouerv  language,  volume  ii,  an  introduction  to 
THE  R73L  SYSTEM,  <U> 

descriptive  notei  SELF-INSTRUCTIONAL  course. 

JUN  69  ASp 

contract:  AP19  628  2935 

PROJI  768 2 
task:  768209 

monitor:  esd  toran  «93  V2 

UNCLASSIFIED  report 

SUPPLEMENTaRT  NOTE;  SEE  ALSO  AD-AOS  399. 

descriptors:  : *tra i n i ng  devices,  instruction  manuals), 

(•PROGRAMMING  LANGUAGES,  TRAINING  DEVICES),  (•TEACHING 
MACHINES,'  INSTRUCTION  MANUALS),  (•INFORMATION  RETRIEVAL. 
AIR  FORCE  OPERATIONS),  PROGRAMMING  (COMPUTERS),  DECISION 
making,  education,  languages  (u> 

identifiers:  programmed  instruction,  query 
language  (U) 

OTC  QUERY  LANGUAGE.  VOLUME  II,  AN  INTRODUCTION  TO 
THE  M73L  SYSTEM. 
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UNCLASSIFIED 


UNCLASSIFIED 


DDC  RfiRORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO,  /OHKOB 
AD-405  3rB 

AMERICAN  INST  FOr  RESEARCH  PITTSBURGH  PA 
OTC  QUERY  LANGUAGE.  VolUmE  V.  THE  OPERATION  AND 
CAPABILITY  OP  THf  COMPUTER  RETRIEVAL  PROGRAMS,  (U) 

DESCRIPTIVE  NOTE!  SELF- I NSTRUC T I ONaL  COURSE, 

JUN  4<t  4p 

CONTRACT!  AFIf  42«  2*3$ 

FROJJ  7482 

monitor:  eso,  tor**  mm3  vs 

UNClASS I F I f o  REPORT 

supplementary  note t  see  also  ad-bos  sho. 

descriptors:  iptRaininq  oevices.  instruction  hanam  noion 
manuals:,  < •programming  Languages,  training  devices)! 

•  •INFORMATION  retrieval!  aIR  force  oprer  A  T I  ON  t !  teaching 
machines,  education!  languages,  RRogramming  icomputer<u> 

IDENTIFIERS!  PROGRAMMED  INSTRUCTION.  QUERY 
LANGUAGE  <U> 

OTC  QUERY  LANGUAGE.  VOluHE  V.  THE  OPERATION  AnO 
capability  of  the  computer  retrieval  programs. 
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UtfkASStFICo 


UNCLASSIFIED 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  No,  /OHKOB 
AD-405  3H4 

AMERICAN  INST  FOR  research  PiTTSBUNGH  pa 
OTC  OUERy  LANGUAGE,  VOLUME  Xy,  SORTING  ANO 
sfecifying  TITLES.  <U> 

OESCRIPTIVE  NOtEJ  SELF- l NSTRUCT I ONAL  COURSE. 

w'UN  8*1  72p 

contract:  Af l f  42«  2935 
PROJI  7482 
task:  74B20R 

monitor:  esd  .  TDR4H  HH»  Vi  5 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE:  SEE  ALSO  AD-405  354, 

DESCRIPTORS!  (^TRAINING  DEVICES,  INSTRUCTION  MANUALS), 

I •PROGRAMMING  LANGUAGES,  TRAINING  DEVICES), 

< • I NpoRMAT I  ON  RETRIEVAL,  AIR  PORCE  OPERATIONS),  TEACMInO 
MACHINES*  EDUCATION,  PROGRAMMING  (COMPUTERS),  L ANGU AG ( U I 
lOCNTlPlERsl  PROGRAMMED  INSTRUCTION.  QUERY 
LANGUAGE  (U> 

OTC  QUERY  LANGUAGE.  VOLUME  XV,  SORTING  AND 
SPECIPYING  TITLES, 
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UNCLASSIFIED 


UNcLASf  into 


DOC  REPORT  BlBLt06«ARMT  SEARCH  CONTROL  NO.  /OHkOS 
AD-40S  3JO 

AMERICAN  INST  rO»  RESEARCH  PITTSBURGH  PA 
OTC  OUERT  LAkgUAcE.  Volume  XV I  I •  EXHIBITS.  <U> 

DESCRIPTIVE  NOTE!  SELP- I NsTRucT I  ON al  course. 

JUN  4H  Or 

CONTRACT!  AP19  *2*  Iflj 
PRO  J !  7*02 

TASK!  7*020* 

MONITOR!  EfO  .  TOP***  **9J  V|7 

unclassip iro  RErort 

supplementary  notej  see  acso  ad-aos  )<tt. 

DESCRIPTORS!  (•training  DEVICES,  INSTRUCTION  naNUAlS), 
(•PROGRAMMING  LANgua«Es|  TRAINING  DEVICES) i 
I • INPORmAT ION  RETRIEVAL.  AIR  PORCE  OPERATIONS^  TEACHING 

machines*  education!  programming  (computers)!  languagiu) 
ioentipieRS!  programmed  instruction,  ouert 
language  iui 

otc  ouert  language,  volume  *vit,  exhibits. 
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uftCLASgIPiCO 


unclassified 


OOC  REPoRT  8 1 BL I OCR APHV  SEARCH  COnTROw  No.  /OHkOS 
AD-AOJ  351 

AMERICAN  INST  FOR  RESEARCH  PITTSBURGH  PA 
OTC  ouCRy  LANGUAGE,, VOLUME  Xyltt,  EXERCISE 
WORKBOOK,  ‘W’ 

OESCRIPTIVE  note:  SELF-INSTRUCTIONAL  course. 

UUN  *•*  IV 

contract:  APIS  4Bb  2*3 s 
PROUI  7402 
task:  7A820R 

monitor:  eso  ,  TDR4R  VN3  V l • 

UNCLASSIFIED  report 

supplement art  note:  see  also  ad-aos  350. 

DESCRIPTORS:  (*TRaININ6  DEVICES.  INSTRUCTION  MANUALS). 

I •PROGRAMMING  LANGUAGES.  TRAINING  DEVICES). 

(•INfORMATlON  retrieval.  AIR  FORCE  OPERATIONS).  TEACHING 
MACHINES^  EDUCATION,  PROGRAMMING  (COMPUTERS),  LaNGuAG(U» 

identifiers:  programmed  instruction,  ouERr 

LANGuaCE 

OTC  OuERY  language.  VOLUME  XV) I  I .  EXERCISE 
WORKBOOK , 
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w*CL*titr ico 


I 

I 


UNCLASSIFIED 

DDC  REPORT  BIBLIOGRAPHY  search  CONTROL  NO.  /OHKOa 
ad-405  352 

AMERICAN  INST  FOr  RESEARCH  PITTSBURGH  FA 
OTC  OUERT  LANGUAGE.  VOLUME  XIX.  proficiency 
TESTS.  IU! 

DESCRIPTIVE  NOTE!  SELF. J NsTRucT IONaL  COURSE, 

JUN  4*4  1  v 

contract:  afir  42*  3435 
proj:  74*2 

task:  ?4®2on 

monitor:  eso  ,  tors4*  <4*43  vjr 

unclass  I f I EO  REPORT 

supplementary  notei  see  also  ad-aos  35:. 

descriptors;  <*yra!ning  devices f>  instruction  manuals), 
(•PROGRAMMING  languages'  TRAINING  DEVICES)^ 

(•INFORMATION  RETRIEVAL.  aIR  force  OPERATIONS^  teaching 
MACHINES,  education!  PROGRAMMING  ( COMPUTERS ) •  LANGuAG(U) 
identifiers:  programmed  Instruction,  query 
language  (U) 

otc  query  language.  voLuhe  *i*.  proficiency  tests, 


UNCLASSIFIED 


UNCLASSIFIED 


UNCLASSIFIED 


DOC  REPORT  BIBLIOGRAPHY  search  control  no.  /OHKOB 
ad-405  35H 

AMERICAN  INST  FOr  RESEARCH  PITTSBURGH  PA 

otc  query  language,  volume  vi.  the  operation  and 

CAPABILITY  or  THg  COMPUTER  RETRIEVAL  PROGRAMS,  t  U  > 

DESCRIPTIVE  NOTE!  SECT. I NgTRUCT I ONaL  COURSE. 

JUN  4  H  lv 

CONTRACT!  API*  42r  2*35 
PROJI  74*2 
task:  74®*0*» 

monitor:  ESO  ,  TDr4N  rH3  Vfc 

UNCLASSIFIED  REPORT 

supplementary  note,  see  also  ad-*os  3n*. 
descriptors:  «*trainIng  devices,  Instruction  manuals), 

(•PROGRAMMING  LANGUAGES*  TRAINING  DEVICES), 

(•INFORMATION  RETRIEVAL*  aIR  rORCE  OPERATIONSj,  TEACHING 
MACHINES,  education!  PROGRAMMING  (COMPUTERS),  LANGuAG(U) 

Identifiers:  programmed  Instruction,  query 
LANGUAGE  ,U* 

OTC  OUERY  LANGUAGE.  VOlUMe  VI.  THE  OPERATION  AND 
CAPABILITY  OF  THE  COMPUTER  RETRIEVAL  PROGRAMS. 
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UNCLASSIFIED 


UNCLASSIFIED 

DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  No,  /OHkOB 
AD-605  355 

AMERICAN  INST  FOR  RESEARCH  PITTSBURGH  PA 
OTC  QUERY  LANGUAGE,  VOLUME  III,  THE  OPERATION  AND 
CAPABILITY  Or  THE  computer  RETRIEVAL  prograhs,  <  U  f 

DESCRIPTIVE  NOTES  SELF- I NSTRUCT I ONAL  COURSE, 

JUN  IV 

CONTRACTS  An*  528  2935 
PROJ!  7682 
TASK:  768  20*4 

monitor:  ESD  ,  TDR6*)  HH3  V3 

UNCLASSIFIED  report 

SUPPLEMENTARY  NOTE:  SEE  ALSO  aD-605  3<)7, 

descriptors:  (.TRAINING  DEVICES,  INSTRUCTION  hANUALS), 

(•PROGRAMMING  LANGUAGES,  TRAINING  DEVICES),  (.TEACHING 
MACHINES*  INSTRUCTION  MANUALS)*  (.INFORMATION  RETRIEVAL, 
A]R  roRCE  OPERATIONS),  EDUCATION,  PROGRAMMING 
(COMPUTERS),  LANGUAGES  IU> 

identifiers:  programmed  INSTRUCTION,  query 

LANGUAGE  (U> 

OTC  QUERY  LANGUAGE,  volume  III,  THE  OPERATION  and 
CAPABILITY  or  THE  COMPUTER  RETRIEVAL  PROGRAMS. 
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UNCLASSIFIED 


UNcUASSir  IEO 


DOC  REPORT  BIBLtoGRAphY  SEARCH  CONTROL  NO,  /OMKOB 
AO-AOS  3 St 

AMERICAN  INST  FOr  RESEARCH  PITTSBURGH  PA 
OTC  QUERY  LAngUAge,  VqlUmE  XIV.  SUMS  WITH  THp  TMS 
ANO  TM  SUMMARY  TaBLES,  (U) 

DESCRIPTIVE  NOTE!  SEUP- INSTRUCTIONAL  COURSE, 

JUN  Ah  Bp 

contract;  apis  *2*  3933 
froj:  7  a® 2 
task:  7aS2oR 

monitor:  esd  .  torar  <493  vi** 

unclassipieo  report 

supplementary  note,  see  also  ad-aos  357, 

j. 

DESCRIPTORS;  <*TR*jnINg  DEVICES,  INSTRUCTION  mANUAlS), 
(♦PROGRAMMING  languages'  TRAINING  DEVICES), 

(♦INFORMATION  RETRIEVAL.  aIR  force  OPERATIONS, '  TEACHING 
MACHINES^  EDUCATION!  PROGRAMMING  (COMPUTERS) ,  LANOuAG(U) 

Identifiers;  programmed  Instruction,  query 
LANGUAGE  <U> 

V 

OTC  QUERY  LANGUAGE.  VOLUME  *  I V .  SUMS  WITH  THE  TMS 
AND  TM  SUMMARY  TABLES. 
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AMERICAN  INST  FOR  RESEARCH  PITTSBURGH  PA 
OTC  OUERy  LANGUAGE,  VOLUME  Kill,  COMPLEX  SUMS  WITH 
THE  AIR  UNIT  TABLES.  <U> 

DESCRIPTIVE  NOTE!  SELF- I NSTRUCT I ONAL  COURSE, 

<JUN  *R  ARP 
CONTRACT!  AF 1 9  A2s  2935 
PRO J I  7A82 
TASK.*  768  20  R 

monitor:  ESD  TORAR  RR3  V 1 3 
UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE:  SEC  ALSO  AD-AOS  337 , 

descriptors:  (‘training  devices,  instruction  manuals:, 

(PROGRAMMING  LANGUAGES,  TRAINING  OEVICESl,  (•INFORMATION 
RETRIEVAL,  AIR  FORCE  OPERATIONS),  TEACHING  MACHINES, 

education;  programming  (computers:,  languages  (u) 

identifiers:  programmed  INSTRUCTION,  OUERY 
language  iui 

OTC  OUERy  language,  VOLUME  XIH,  COMPLEX  SUMS  WITH 
the  air  unit  tables, 
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belfour  engineering  co  suttons  bay  mich 
the  mechanical  properties  data  center  operation  ano 
expansion.  ,u> 

descriptive  note:  summary  technical  rept,  por  i  apr  43- 

31  MAR  4R, 

aug  4m  73p  Braden. R.  c.  • nr i ght ] c •  s.  1 

contract:  aF3j  6i5  i04j  ,af33  457  sirs 

PROJJ  7381 
Task:  738103 

monitor:  mu  ,  torbr  235 


UNCLASSIFIED  REPORT 
SUPPLEMENTARY  NOTE! 

descriptors:  ipSUbject  indexing,  mechanical  properties:. 

^INFORMATION  RETr  |  £V  At.'  LIBRARIES),  DATA  PROCESSING 

systems]  data  storage  systems!  display  systems]]  data 

METALS.  ALlOYs  *  DOCUMENTATION  <U) 

the  report  discusses  the  content,  use  and  operation 

OF  The  MEcHANICAt  PROPERTIES  data  center, 

search  frequency”  data  Input”  document  acquisition. 

AND  LINK-ROLE  IN0eXINo  ArE  TOPICS  OP  THE  REPORT,  a 
REVIEW  OF  PROJECT  ACTIVITIES  EXPRESSED  AS  PERCENTAGES 

of  expended  effort  is  presented,  (author:  (u: 
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SYSTEM  DEVELOPMENT  CORP  SANTA  MONICA  CALIF 
SDC  DOCUMENTS  APPLICABLE  TO  STATE  And  local 
government  problems,  <u> 

DESCRIPTIVE  note:  SCIENTIFIC  REPT,, 

AUG  6*4  10p  I SAACS , HERBERT  H,  j 

REPT,  NO.  TM-2025 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTEj 

descriptors:  <*SYsT£MS  ENGINEERING,  BIBLIOGRAPHIES), 

(•INDEXES,  OPERATIONS  research),  ( ^bibliographies, 
SYSTEMS  ENGINEERING),  (^SOCIOLOGY,  SYSTEMS  ENGINEERING). 
DOCUMENTATION,  united  states  government,  MEDICAL 
RESEARCH^  PROGRAMMING  (COMPUTERS),  EDUCATION,  TRAINING, 

urban  planning,  simulation,  information  retrieval,  law, 

COMPUTERS,  MANAGEMENT  ENGINEERING  (U) 

THIS  DOCUMENT  CONTAINS  A  SELECTIVE  LIST  OF  SDC 
PUBLICATIONS  AVAILABLE  TO  EXTERNAL  REQUESTERS,  THE 
DOCUMENTS  ON  THIS  LIST  WERE  SELECTED  ON  THE  BASIS  OF 
THEIR  GENERAL  OR  SPECIFIC  APPLICABILITY  TO  CURRENT 
PROBLEMS  OF  state  AND  LOCAL  GOVERNMENT.  WORK  OF  A 
more  BASIC  RESEARCH  NATURE  HaS  BEEN  OMITTED,  THE 
LIST  IS  oRGAnIZEo  BY  SUBSTANTIVE  CATEGORIES  AND 
ALPHABETICALLY  By  AUTHOR  WIThIN  each  category,  the 
categories  incluoe;  the  administration  of  justice! 
BIO-mEDIc*L  SYSTEMS,  computer  program  systems,  the 
DEVELOPMENT  ANO  MANAGEMENT  OF  COMPUTER-BASED  SYSTEMS, 
EDUCATION  ANo  TRAINING,  INFORMATION  retrieval, 
SIMULATION  in  EXPERIMENTATION,  and  urban  INFORMATION 
systems,  I u ) 
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AD-AOA  III 

ILLINOIS  ON I V  URSANA  TRAIN! NO  RESEARCH  LAB 

transfer  effects  within  a  hierarchical  learning  task 

AS  A  FUNCTION  OF  WEVlEW  aNO  CORRECTION  ON  SUCCESSIVE 
FARTS, 

DESCRIPTIVE  NOTE!  TECHNICAL  REFT.  NO,  5, 

SEP  *<t  I  SAp  HERRlLL.H.  DAVID  I 

CONTRACT!  N0NRJ9BS  ON 


<U> 


unclassified  REPORT 

Supplementary  notei  report  on  research  on  pre. 
programed  selpinstruction  and  self. programed 
INDIVIDUALIZED  EOuCATIon.  DOCTORAL  thesis. 

DESCRIPTORS!  <  *LE  ARN I Nfi ,  TEACHING  MACHINES),  (•TEACHING 

machines,  lcarninq)’  education.  Retention,  training, 
transfer  op  training,  students,  peedback,  correlation 
techn t oues ,  analysis  op  variance,  control  seouences  iu> 

a  common  assumption  is  that  learning  and  retention 
op  A  H|ERaRChiaL  task  aRE  Doth  PACILITATED  By 
mastering  each  successive  part  before  proceeding  to 
the  next  part,  however!  research  conducted  om  the 
teaching  of  a  cohplei  imaginary  science  by  means  of 
SOCRATES,  a  COHPuTER-BASeD  TEACHING  machine. 
CONTRAoICTEO  THIS  HYPOTHESIS,  it  WAS  CONCLUDED 
that  CORRECTION  on  LESSON  FRAMES  TEACHES  CAUTIOUS, 

SLOR  RESPONDING  WITH  no  gain  in  accuracy  op  RESPONSE 
ANO  THAT  |N  a  HIewaRCHIAl  task  in  RHICH  SUBJECTS  aRE 

allobeo  to  Review  during  the  terminal  test,  an 
attempt  to  ensure  masteRy  op  each  successive  part 
before  PROCCEOINO  TO  TmE  NEXT  PART  BY  RESUMING  ThE 

student  to  receive  a  two. stage  review  and  correction 

NROCEOuRC  when  he  MAKES  C*ROWS  OOfS  NOT  FACILITATE 
LEARNInS  OR  RETENTION,  |U) 
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OFFICE  OF  AEROSPACE  RESEARCH  ARLINGTON  VA 
THE  aIR  FORCE-OAr  CONTRIBUTION  To  PROGR AMHED 
INSTRUCTION.  (U) 

descriptive  note:  monograph  no.  i, 

AUG  *H  HP  MART  ORANA ,  S .  V.  ( 

PROJI  H776 

MONITOR!  OAR  ,  AH  10 

unclassified  REPORT 
SUPPLEMENTARY  NOTE: 

DESCRIPTORS?  (^EDUCATION,  AIR  FORCE  RESEARCH), 
(•TRAINING.  TRAINING  DEVICES!,  TEACHING  MACHINES, 
MILITARY  personnel,  CIVILIAN  personnel  IU> 

I  DENT  I f I ERs ?  PROGRAMMED  TEACHING  i\)i 

THE  PAPER  DESCRIBES  THE  RESULTS  OF  A  BRIEF 

examination  o f  documents  ano  reports  relateo  to  air 
force  ACTIVITIES  IN  PROGRAMMED  INSTRUCTION  AND  THE 
INFLUENCE  THIS  NEW  educational  METHOD  IS  HAVING  on 
INSTRUCTIONAL  ANo  TRAINING  PROGRAMS,  BOTH  IN  MILITARY 
ANO  C  t  V  I l I  AN  FIELDS.  THE  DOCUMENTS  ON  WHICH  IT 
ORA«S  ARE  THOSE  AVAILABLE  IN  THE  FILES  OF  THE 
DIVISION  OF  LIFE  SCIENCES  AN0  MATHEMATICAL 
sciences;  dcs/flans  ANO  PROGRAMS,  MO  OFFICE 

OF  AEROSPACE  RESEARCH  I  OAR  I ,  ANO  IN  THE 

DIRECTORATE  0 F  LIFE  SCIENCES,  AIr  FORCE 

OFF|CE  of  scientific  RESEARCH,'  OAR.  THE 

PURPOSE  OF  This  inquiry  WAS  to  IDENTIFY  the  WAYS  that 

air  FORCE  INTEREST  IN,  ano  SuRRORT  of  RESEARCH  In 

THE  rlECO  of  PROGRAMMED  INSTRUCTION  assisted 

significantly  in  aovancing  knowledge  in  the  field  and 

IN  US  I *0  THIS  KNOWLEDGE,  AN  ADDITIONAL  PURPOSE  WAS 

TO  IDENTIFY  the  «ay  that  aovancing  knowledge  in  this 

FIELO  IS  CHANGING  the  METHODOLOGY  and  techniques  OF 

EOUCATIOn  ANq  TWaInING  GENERALLY,  (AUTHOR*  (u> 
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ELECTRONIC  SySTEhS  OIv  L  G  HANSGOM  FIELD  mass 
DECISION  SCIENCES  LABORATORY  BIENNIAL  PROGRESS 
REPORT,  JULY  19*2. JUNE  19**.  <U> 

OCT  *9  Sip 

MONITOR!  ESD  ,  T0r49  *09 

UNCLASSIFIED  REPORT 
supplementary  notej 

DESCRIPTORS:  <«HUhan  ENGINEERING,  | NFORHAT 1  ON 

RETRIEVAL),  ( «0EC  f  S 1  ON  mAkINg!  AIR  FORCE  OPERATION*)! 
(•INFORMATION  rETrI£VAL!  human  ENGINEERING),  gCHAVlOR, 
LEARNING.  PERCEPTION  (PSYCHOLOGY),  MEMORY,  TEACHING 
MACHINES.  CYBERNETICS.  COMMUNICATION  THEORY,  SYSTEMS 
ENGINEERING.  REVIEWS  (U) 

THE  DECISION  SCIENCES  lA§ORATORY  INITIATES 
EXPLORATORY  DEVELOPMENT  PROGRAMS!  THAT  IS|  It 

estimates  and  examines  future  operational 
requirements  0f  the  air  force,  primarily  in  the 

AREA  OF  INFORMATION  PROCESSING  SYSTEMS.  AND 
DETERMINES  FRgM  ruCM  INVESTIGATION  ANO  CONSIDERATION 
THE  IMPLICATIONS  FOR  MaN. MACHINE  INTERACTION.  DSL 

is  also  responsirle  for  oESigning.  developing! 
procuring!  evaluating!  managing,  and  updating  certain 
display  components  of  air  force  electronic 
SYSTEMS,  further!  it  PROVIOCS  CNGINEERI  SERVICES  • 
to  all  elements  of  the  electronic  systems 

01VISI0N  WITHIN  the  area  on  OISPLAY 

CHARACTERISTICS,  human  PePFORMANCE.  ANO  MAN. MACHINE 
relationship  pROrlens  for  both  present  and  future 

A | R  FORCE  HIlITArv  INroRmATIqN  SYSTEMS, 

NEEDS.  TOPICS  OISCUSSEO  JNCLUOESI  DATA 
PRESENTATION  aNO  DISPLAY:  LEARNING,  OECISION  MAKING 
ANO  PROtLEM  SOL V t  NO  I  PROGRAMMED  TEACHING  AND 
AUTOMATED  TRa|N|N0I  AND  COMMUNICATION  THEORY,  (U> 
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THE  INVESTIGATION  OF  STEF  SIZE  AnO  ERROR  RATE  <N 

rrogramheo  Instruction,  iui 

JUL  A*  I  I  OP  KLAUS, DAVID  J,  I 

CONTRACT!  N4IJJ*  i20S 
MONITOR!  nAVTraOEvCCN  ,  t*OB  I 

UNCLASSIFIED  rcfort 

SUFFLEMCNTaRT  note i 

DESCRIPTORS!  (•TEACHING  MACHINES,  MILITARY  TRAINING), 
linear  PROGRAMMING,  LEARNING,  ERRORS,  students* 
training!  tables,  training  devices  <u> 

an  investigation  mas  undertaken  to  determine  j 

■HEThERsTIF  SIZE  in  LINEAR  PROGRAMS  could  BE  1 

defined!  MEAsUREo  and  MANIPULATED,  ANO  *0  DETERMINE;  'j 

THE  effects  of  Various  SIZES  of  STEP  on  ERROR  RATE 

ANO  ACHIEVEMENT  POR  LEARNERS  AT  THREE  levels  of  .  i 

ABILITY.  RESPONSE,  CUE.  CONTEST,  and  ENRICHMENT 

COMPONENTS  or  a  FRAME  RERE  UsEO  TO  DEFINE  both 

INTraFRAmE  AnO  InTERFRAME  stcf  size,  numerical 

scales  then  rCRE  DEVELOPED  to  MEASURE  stcf  size  and  a 

set  0F  manipulations  »A$  OEV|SEO  FOR  USE  IN  MOOIFvlNG  I 

THE  STEF  SIZE  OF  ElISTlNC  PROGRAMS.  NORMATIVE 

$TEP*>S  I ZE  VALUES  RERE  DETERMINED  FROM  A  SURvCT  OF  TEN  j 

PUBLISHED  PROGRAMS,  the  RESULTS  of  The  study  ) 

SUGGEST  that,  within  THE  RANGE  OF  STEP  sizes  \ 

INVESTIGATED  ANO  WITHIN  ThE  RANGE  OF  ERROR  RATES 

pROOUCCO.  NEITHER  IS  an  IMPORTANT  VARIABLE  with 

WCSPCCT  TO  achievement  REGARDLESS  OF  the  ability 

level  of  TmE  learner,  it  is  RCCOmhCnoCO  that  LESS 

COHsioCRaTIOh  OC  GIVEN  to  step  SIZE  RHCN  RR|Yl*~  a  } 

LINEAR  program  AnO  that  LESS  CMFmASIS  Bt  FLACCO  ON  j 

ERROR  RATE  RnCN  REVISING  a  Program  providing  step  I 

Site  ANO  CRRo*  Rate  arc  not  (iCCstlVELT  LARGE. 

<  AUTHOR •  | u I  ! 
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RAND  CORP  SANTA  mONICa  CaLIF 

THE  TEACHING  OF  COMPUTING.  IW> 

OCT  4q  6P  GrUEN«ERGER,FRED  I 

REPT.  NO.  P-«RRB 

UNClASS I F IfD  REPORT 

SUPPLEMENTARY  NOTEj 

DESCRIPTORS:  (•EDUCATION,  COMPUTERS  I ■  (•COMPUTERS, 

EOUC  AT  1  qN  )  ,  INSTRUCTORS.'  STUDENTS,  computer 

PERSONNEL  t  U  > 

THE  DIFFERENT  REASONS  »Hy  TEACHING  THE  FUNDAMENTALS 

of  computers  are  more  enjoyable  and  different  from 
TEACHING  other  SuBUfCTS  ARE  offered,  (U) 
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aerospace  medical  research  labs  wr J ght-patterson  afb 

OHIO 

programmed  instruction  -  past,  present,  future.  <u> 
descriptive  note:  final  rept,, 

SEP  6H  22p  ABMA.jOHN  S.  ; 

proj:  i7io 

task:  171007 

monitor:  amrl  ,  trah  89 

UNCLASSIFIED  report 


supplementary  note.*  paper  prepared  for  publication  in 

'RESEARCH  AND  TECHNOLOGT  DIVISION  BRIEFS^'  THIRD 

quarter,  i9*h, 

descriptors:  (•teaching  machines,  education), 
(•EDUCATION,  teaching  MACHINES).  TRAINING,  LEARNING. 
automation,  linear  programming,  programming 

(COMPUTERS)  I 


PROGRAMED  INSTRUCTION  mas  existed  in  its  present 
FORMS  for  APPROXIMATELT  ten  YEARS.  THREE  major 
approaches  are:  the  'adjunct  autoinstnuction* 

OF  SIDNEY  L.  PRCSSET.  THE  'INTRINSIC 
PROGRAMING'  OF  NORMAN  A,  CRO*DER ,  AND  THE 
•LINEAR  PROGRAMING'  OF  8,  F,  SKINNER,  MOST 
CURRENT  research  is  CENTERING  on  LINEAR  PROGRAMING, 
RE5ULTS  INDICATE  THAT  PROGRAMED  INSTRUCTION  IS 
SUCCESSFUL  IN  some  APPLICATIONS,  but  NOT  THE  ANSWER 
TO  all  TRAINING  PROBLEMS,  THE  future  may  SEC  AN 
INTEGRATION  OF  PrOGRAMEO  INSTRUCTION  AND  OTHER 
TRAINING  TECHNIQUES  within  a  ststems  APPROACH  TO 
TRAINING  and  EDUCATION.  (AUTHOR)  <U> 
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AEROSPACE  MEDICAL  RESEARCH  Labs  WRIGHT-PATTErSDN  AFB 
OHIO 

current  status  op  the  technology  of  training.  <u> 

DESCRIPTIVE  NOTES  TECHNICAL  REPT. 

SEP  *«*  HOP  EcXSTRAND ,  GORDON  I 

PROJJ  1710 

monitor:  amrl  ,  tR*n  at 

UNCuASsiFJgD  REPORT 

supplementary  note*  the  paper  was  read  by  cordon  a, 
eckstranp  at  the  annual  convention  or  the  American 
psychological  association  <72th>,  held  at  los 
angeles^  calif.,  *1-9  sep  aR« 

DESCRIPTORS!  (•training!  sTAnoAROS),  (*HUMAN 
engineering,  trailing  devices),  personnel,  performance 
(HUMAN),  learning!  simulation!  TEACHING  MACHINES, 
military  training!  psychometrics  <u> 

A  BRIEF  OVERVIEW  OF  The  cUrRENT  status  of  the 

technology  op  training  is  presented,  the  processes 
involved  in  DESIGN  ing  a  training  system  are 
arbitrarily  analyzed  into  the  following  three  areasi 

(1)  DETERMINING  TRAINING  REQUIREMENTS,  (2) 

DEVELOPING  The  Training  ENVIRONMENT,  and  ( 3  > 

MEASURING  THe  RESULTS  OF  TRAINING,  IN  EACH  Op 
THESE  AREAS,  a  N  ATTEMPT  IS  MADE  To  SUMMARIZE  AND 
EVALUATE  THE  ADEQUACY  OF  OUR  TECHNOLOGY.  IN  a 
FINAL  SECTION  OF  the  REPORT.  CERTAIN  AREAS  Op 
RESEARCH  WHICH  Appear  TO  BE  ESPECIALLY  PROMISING  ARC 
DISCUSSED.  (AUTHOR)  |U) 
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APPLIED  SCIENCE  ASSOCIATES  InC  VALENCIA  PA 

a  field  experimental  study  of  programmed  instruction 
on  A  MANIPULATIVE  TASK.  <U> 

OEsCRJPTIVE  note:  FINAL  REPT,  FOR  AUG-DEC  63, 

OCT  6**  5  H  p  FOLLEy.UOHN  D,  ,  JR  ,  J  BOUCK  , 

AUBREY  J.  JFOLEY.JOHN  P.  ,JR,I 
CONTRACT :  A  F  3  3  657  1135 

proj:  i 7 i o 

task:  i 7 1  oor 

monitor:  amrl  i-rgr  90 

UNCLASSIFIED  report 

SUPPLEMENTARY  NOTE: 


DESCRIPTORS!  (•MILITARY  TRAINING,  TRAINING  DEVJCES), 
(•TRAINING  DEVICES.  MILITARY  TRAINING),  PERFORMANCE 
(HUMAN),  MILITARY  PERSONNEL,  EDUCATION,  ANALYSIS  OF 
variance'  SMALL  arms,  TEACHING  MACHINES  (U> 

APPROXIMATELY  1300  BASIC  MILITARY  TRAINEES  WERE 
USED  IN  a  3  X  7  FACTORIAL  JTUDY  OF  MODES  AND  CONTENT 
OF  TRAINING  ON  A  MANIPULATIVE  PERFORMANCE  TASK,  THE 
ASSEMBLY  AND  DISASSEMBLY  OF  THE  Ml  CARBINE.  THE 
MODES  OF  TRAINING  INCLUDED  L E C T URE -DE MO NS T R A T I  ON ,  A 

printed  lInfar  program  with  or  without  an  answer 
sheet,  and  ’,n  auoIo-visual  program  presented  by  an 

AUDIO-VISUAL  DEVICE  OR  BY  A  PRINTED  BOOKLET,  ALSO 
EVALUATED  WAS  a  CONDIT  ON  JN  WHICH  The  trainees  tried 
to  perform  the  final  t«sk  and  were  assisted  as 
REQUIRED,  the  content  fiF  THE  TRAINING  was  varied 
BY  PROVIDING  TRAINING  on  ASSEMBLY  only,  OR 
DISASSEMBLY  only,  or  both.  The  FINAL  criteria  were 
the  time  and  the  number  of  assists  required  to 
DISASSEMBLE  and  assemble  the  MI  CARBINE. 
although  the  MOOES  OF  TRAINING  differed 
significantly,  the  rankings  were  very  different  on 

THE  TWO  CRITERIA,  NO  MODE  OF  TRAINING  SEEMED 
CLEARLY  SUPERIOR  to  the  other  modes,  THE  AUDIO¬ 
VISUAL  program  presented  in  the  printed  booklet 
SEEMED  WOMEWHAT  inferior,  TRAINING  on  only  the 
assembly  OF  the  CARBINE  RESULTED  in  as  good 
PERFORMANCE  as  training  on  both  assembly  and 
DISASSEMBLY,  THE  FINDINGS  PROBABLY  can  be 
GENERALIZED  only  to  RELATIVELY  SIMPLE  PROCEDURAL  type 
tasks.  REPLICATION  OF  the  STUDY  with  more  complex 
PERFORMANCE  tasks  IS  RECOMMENDED,  IAuTHOR)  < u> 
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AOAPTRoNIcS  INC  mCLCAn  V A 

STUDY  Of  NEUROTRON  NETWORKS  in  LEARNING  AUTOMATA, 

volume  i:  learning  automata  and  the  neurotron,  < u i 

descriptive  note:  final  Engineering  rept,,  vol,  i,  is 
PEB  63.15  FEe  6< 

JUN  6h  66p  GtLSTRAP.L.  0.  ,JR,I 

CHAULI AGON, a,  C.  (kEMpa.H.  j,  jmoddes.r.  E.  j, 

J 

Contracts  af33  as?  1073,4 

UNClASS I F I f o  REPORT 
SUPPLEMENTARY  NOTE* 

DESCRIPTORS:  (•AUTOMATA,  LEARNING!,  (•ARTIFICIAL 

INTELLIGENCE.  nERvE  CEllSi.  (.NETWORKS,  AUTOMATA!, 
theory,  design',  construction,  operation,  instruction 
manuals!  performance  (engineering!  <ui 

identifiers:  neurotron  networks,  learning 
machines  iui 

A  THEORY  of  LEARNING  AUTOMATA,  with  MATHEMATICAL 
FORMULATION,  is  rRESEnTEo  ANO  APPLIED  to  the 
DEVELOPMENT  of  The  EXPERIMENTAL  NEUROTRON  (  A 
NEUROMINE  WITH  The  ABILITY  to  learn  both  analog  ANO 
LOGICAL  FUNCTION*!.  CONSTRUCTION  OF  THIS  NEUROMIME 
IS  DETAILED  ANO  (OGIC  aNo  CIRCUIT  DIAGRAMS  Are 

prcsenteo.  this  volume  *lso  includes  a  detailed 
manual  of  OPERATION  For  the  EXPERIMENTAL 
NEUROTRON.  no  EXTENSIVE  OlSCUSSION  OF 

APPLICATIONS  IS  STAGED.  (AUTHOR!  I U I 
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ADAPTRONiCS  INC  hClEAN  va 

STUDY  OF  NEUROTRON  NETWORKS  IN  learning  automata, 

VOLUME  I  I :  COMPUTER  SIMULATION,  iu> 

descriptive  note:  final  engineering  rept,,  VOL.  2,  IS 

FEB  63-15  FEb  6<t, 

JUN  6  *  6  6  P  SNYDEr, R.  F,  |BROWN,R,  U.  | 

MODOES.R,  E.  J.  J 
CONTRACT!  AF3j  657  1073* 

UNCC ASS  I F I  ED  REPORT 

supplementary  note: 

descriptors:  (^AUTOMATA,  LEARNING),  I*ART JFICI AL 

INTELLIGENCE,  NERVE  CELLS),  (•NETWORKS.  PROGRAMMING 
I  COMPUTERS!  )  ,  SIMULATION,  COMPUTERS,  CONTROL  SEQUENCE(U> 
identifiers:  NEUROTRON  NETWORKS,  LEARNING  MACHINES^ 

IBM  709*  (U> 

DESCRIPTIONS  ano  flow  DIAGRAMS  for  the  simulation 
OF  A  NEUROTRON  (A  NEUROMIME  rITN  THE  ABILITY  TO 
LEARN  both  analog  and  DIGITAL  FUNCTIONS)  NETWORK 
are  presented,  the  program  has  been  prepared  for 
THE  IBM  709*4  COMPUTER  AND  IS  ENCoDEO  IN  A 
subroutine  Complex  in  fortran  iv  ano  macro¬ 
assembly  program  COOE  (MAP)  FOR  USE  wITH  THE 
IBM  I BUOB  monitor  SYSTEM,  ALTHOUGH  EXACT 
APPLICATIONS  TO  LEARNING  ano  goal  SITUATIONS  are  not 
included,  these  aspects  ARE  DISCUSSED  TO  a  DEGREE 
that  ALLOWS  COMPLETE  USE  OF  THE  SIMULATION  VEHICLE  IN 
SPECIFIC  PRObCem  areas.  (AUTHOR)  (U> 
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DESCRIPTIVE  note:  interim  TECHNICAL  Rept,,_ 

Oct  6r  22p  LoEB.oAVID  jmarkus'rIchard  » 

NOV  I C  ,  PH  1  L  » 

contract:  ap3o  aos  3213 
proj:  ssp i 

monitor:  Radc  ,  TDrB*(  32*( 

UNCLASSIFIED  REPORT 
supplementary  note? 

DESCRIPTORS:  (*0ATA  PRocEsSINc,  SYSTEMS,  USSR),  (*InFUT- 

output  devices.  Data  processing  systems:,  programming 

(COMPUTERS),  TYPEWRITERS.  DESIGN,  LANGUAGE j  TEACHING 
MACHINES.  DISPLAY  SYSTEMS 

IoentifierS:  sten0type  eouIFment,  cRyllic 
alphabet 

THE  RUSSIAN  STENOTYPE  PROGRAM  IS  CONCERNED  WITH 

the  development  or  a  stenotype  input  system  tor 
AUTOMATIC  TRANSLATION  of  sfoken  ano  written 
RUSSIAN.  UNDER  ThIS  PROGRAM  aN  ENGINEERING  MODEL 

or  the  Russian  Stenottpe  equipment  is  being 

developed  TO  DEMONSTRATE  the  rEASIBILITY  of  SUCH 
HIGH-SPEED,  manual!  ENCODING  SYSTEM,  this  report 
IS  GIVEN  in  three  parts,  each  RELATED  to  a  main 
section  or  the  program:  the  stenocode  (and 
keyboard:  design  study!  the  digital  hardware  and 
the  STEN0  TEACHING  machine,  the  stenocode 
description  includes  three  parts:  in  keyboard 
design:  ( 2 :  the  numbered  encoding  code 
(NEC:  (31  THE  SPeLLINg-OuT  CODE  <SOC> 

ENCODING  SYSTEM,  some  DETAILS  of  THE  NEC  SYSTEM 
REMAIN  to  BE  wORrEO  Out  AND  WILL  be  covered  in  the 
riNAL  REPORT,  DIGITAL  HARDWARE  is  devoted  TO  THE 
SERI AL  l  ZER-DEcODeR .  The  STCno  TEACHING  MACHINE 
DISCUSSION  INCLUDES  a  DESCRIPTION  or  SOME  of  the 
HARDWARE  and  ITS  OPERATION.  (AUTHOR)  (U) 
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NOV  A*  1 6 p  DAVIS, DANIEL  J,  ISTOLUROW, 
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unclassified  REPORT 

SUPPLEMENTARY  note  j  rept,  on  RESEARCH  ON  PRE¬ 
PROGRAMMED  SElF-InSTRUCTION  and  SELF-PROGRAHMED 
INDIVIDUALIZED  EDUCATION,  LEGIBILITY  OF  THIS  OOCUMCNT 
IS  In  part  UNSAT IsFACToRY,  REPRODUCTION  has  been  hade  rROH 
BEST  AVAILABLE  COPY, 

DESCRIPTORS:  (•teaching  MACHINES,  PROGRAMMING 

(COMPUTERS) ) ,  (‘LEARNING,  TEACHING  MACHINES),  EDUCATION! 
ACHIEVEMENT  TESTS,  APTITUDE  TESTS,  PERSONALITY, 

performance  (human),  psychometrics,  control  systems, 
students]  symposia  i u > 

identifiers:  socrayes  <u) 

TWO  ARGUMENTS  are  PRESENTED  in  CONNECTION  with 
PROGRAMED  INSTRUCTION!  one  concerns  ITS  PAST,  the 
other  its  future,  the  first]  and  historical  point, 

IS  that  PROGRAMED  INSTRUCTION  has  already  served  the 
study  of  LEARNING  by  FOCUSING  attention  on  the 
problem  of  individual  differences,  although 

TOLMAN  (|T36)  ANo  HULL  <|99J>]  FOR 

example]  ACKnOWLEOGEO  the  RELATIONSHIP  BETWEEN 

individual  differences  and  learning,  little  real 

ATTENTION  went  into  THE  EXPLICATION  of  *mis 
RELATIONSHIP  until  the  advent  of  programed 
instruction,  the  secono,  and  prospective  argument, 

IS  that  COMPUTER-BASED  TEACHING  machine  systems  will 
contribute  To  CXpCNIHCNTS  in  basic  LEARNING,  ANO,  IN 
fact,  will  permit  the  st6dy  of  variables  relating  to 
RESPONSE  CONTINGENCIES  Vmat  can  not  bexstuoieo  in  any 
other  way.  programed  instruction  ha§  helped  in 
UNITING  two  FIELoS  of  PSYCHOLOGY  tmajamave  oe velopeo 
SEPARATELY,  but  that  nCEO  to  be  related  in 
APPLICATION  (STOlUROW,  1660:  |96I ) I  THESE  ARE  THE 

FIELD  of  PSYCHOMETRICS,  which  ha*  concerned  itself 
WITH  INOjVJOuAL  DIFFERENCES  in  ABILITIES  and 
ACMJcv'ehCNT,  ANO  THE  FIELD  OF  LEARNING  WHICH,  TO  A 
LARGE  EXTENT,  has  IGNORCO  INDIVIDUAL  DIFFERENCES,  <gl 
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TRANSLATION  op  RUnsIAN  ARTICLE)  CYBERNETICS  In 

school. 
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DECISION  MAKING  wITm  free  operant  RESPONSES,  « u  > 

JUN  2**P  HOLZ, WILLIAM  C.  I 

contract:  af i 9  62e  2ror 

PROJ:  7582 

task:  7  58  20** 

monitor:  ESO  T  DR5*4  <«**r 

ONCLASSIEIEO  REPORT 
SUPPLEMENTARY  NOTE: 

descriptors:  (^decision  making,  psychometrics:, 
(•learning.  DECISION  making:,  (•human  ENGINEERING, 
decision  making:,  behavior,  reaction  (psychology:, 
CONDITIONED  REFLcx,  PERFORMANCE  (HUMAN:,  STUDENTS, 

performance  tests  (u: 

identifiers:  programmed  instruction  <u> 

THESE  EXPTRImENTs  EXPLORED  TmC  SUITABILITY  OF  FREE 
OPERANT  T-CHNlOUES  in  the  INVESTIGATION  of  CHOICE 
BEHAVIOR  AND  DECISION  MAKING,  YOUNG  adults  MERE 
THE  SUBJECTS,  Two  RESPONSE  ManIPULAnda  were 
av a  it  able  .  *no  points  rerc  Intermittently  scheduled 
in  different  proportions  for  each,  the  numcer  or 

POINTS  at  THt  Eno  of  the  SESSION  DETERMINED  THE 

SUBJECTS*  payment.  The  SCHCOuLE  by  WHICH  THE 

POINTS  COULD  RESULT  WAS  TmC  {NOCPCNOENT  VARIABLE.  AnO 

the  relative  frcoucnc*  of  the  tro  Responses,  bmicn 
REPRESENTED  the  SUBJECT'S  Cm0|CC,  WA$  The  OEpENDEnT 
variable,  when  the  points  were  Schcoulco  ranoomly 
in  TlMci  the  anticipated  RCSjLT  on  TmC  basis  OF 
PREVIOUS  FINDINGS  was  That  ThC  RELATIVE  FREQUENCY  OF 
RESPONSE  WOULD  Match  the  RELATIVE  FREQUENCY  OF 
POINTS#  the  OBSERVED  RESULT  tflO  not  CLCARLT  follow 
THIS  PATTERN,  OVER  The  PERIOD  STUOIEO.  the  patiebn 
WAS  ONE  OF  ApPRo* IMATCL*  EOUAL  RESPONDING  TO  BOTH 
CHOICES  rCGAnOLCsS  OF  THE  RCl*TIvE  FREQUENCY  OF 
POINTS  OBTAInEO.  In  TWO  SIMILAR  EXP£w|MENtS  THE 

points  were  nChcouleo  ranoomct  in  time,  but  a 
REQUIREMENT  WAS  aOOEO  That  RESPONSES  MUST  BE  BPACEO 
at  two  second  intervals  to  prooucc  a  point,  the 
PURPOSE  OF  This  EXPERIMENT  was  To  OETERHInC  if 
reducing  the  high  rate  of  RESPONSE  OBfCRVEO  |N  The 
previous  experiment  would  leao  the  relative  frequency 
of  response  to  conform  ritm  the  cipecteo  pattern, 

UNDER  These  CONDITIONS,  the  RESULTS  CLOSELY 
approximated  the  matching  hooCl.  (author:  iu> 
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Supplementary  note! 

descriptors:  inhuman  engineering,  training  devices), 

(•TEACHING  machines?  human  ENGINEERING),  EDUCATION? 
INSTRUCTORS.  STUDENTS,  lEaRNJnG,  DECISION  MAKING, 
PERPORMaNCE  (HuMAni?  DIS^L*v  SYSTEMS,  reliability, 
design  (Ui 

A  CONCC^TuAL  MODEL  IS  PROPOSED  POR  ThE  USE  In  THE 
application  op  Human  ENGINEERING  PRINCIPLES  and 

techniques  to  the  oEsign  op  instructional  systems. 

The  TRAINEE  ANO  INSTRUCTOR  are  WIERED  as  OPERATORS 
*ITH|N  AN  INFORMATION  system,  TO  ILLUSTRATE  THIS 
MODEL  and  ITS  APPLICATION.  EXAMPLES  ARE  drawn  prom 
the  literature  ano  prom  current  research  on 

INSTRUCTIONAL  systems.  A  PRELIMINARY  human 

engineering  guide  is  outlined  *hich  presents  factors 

CRITICAL  to  OESIgn  DECISIONS  POR  INSTRUCTIONAL 

system*,  the  mooel  *no  Guide  attempt  to  counteract 
CURRENT  TENDENCIES  TORaRO  PREMATURE  STANDARDISATION 
op  Instructional  system  structure.  *nd  to  bring 

INSTRUCTIONAL  STaTEh  DEVELOPMENT  INTO  THE  M A | N  STREAM 
op  TmE  APPLIEO  Sf | eNCE  Or  NUman  ENGINEERING. 

(AUTHOR)  (U» 
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unclassified  report 

SUPPLEMENTARY  NOTE:  PAPER  PRESENTED  AT  THE  SECOND 

.symposium  of  the  federal  council  fo«  science  and 

TECHNOLOGY.  13  APR  69,  ON  THE  TOPIC,  'TECHNICAL 
Inforhation  and  ThE  federal  Laboratory,' 

descriptors:  (^scientific  personnel,  performance 

(NUH»Ni  I  ,  (  • I nFORmAT  I  ON  RETRIEVAL,  SCIENTIFIC 

Personnel),  hcm»n  engineering.  supe«visory  personnel. 
Symposia.  INTELLIGENCE  TESTS,  learning,  memort, 
REASONING.  INDUSTRIAL  PSYCHOLOGY  iu> 

lOtNTirltRs:  creative  thinking  <u> 

IN  THIS  pArEf,  The  PROBLEM  OF  STU0YIn&  RHAT 
CONSTITUTES  EFFECTIVENESS  ANy  C»E*flvlTY  IN  A 
SCIENTIST  is  0  I S  c  U  S  S  E  D .  THE  *AY  ThE  SCIENTIST 
RCCEIVLS  ANO  HANDLES  INFORMATION.  ThE  INTELLECTUAL 
CLlH*Tt  |N  6h 1 C  H  Hi  A  0  9  K  S ,  ArD  Th|  NATURE  OF  THE 
|f.F0RHAT|0N  RC  C  C  t  VC  o  BY  HIM  *Rt  AlL  E**MINEO  IN  ThCI* 
(JEARING  o  n  ThC  CrEat  IvE  PROCESS,  IU» 
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DESCRIPTIVE  note:  TECHNICAL  REPT.  no,  **, 

SEP  6*»  HSp  StOLURO*  ,  LAWRENCE  M,  : 

CONTRACT:  N0NR398S0R 

PROJ)  NRISn  239 

UNCLASSIFIED  REooRt 

Supplementary  notej  rept.  on  research  on  pre¬ 
programed  SELF-INsTRUCTIOn  and  self-programed 
individualized  education,  presented  at  a  symposium 
on  psychological  problems  on  cybernetic  research 
held  at  humboldt  univ.*  Berlin,  e.  Germany’  sep 
6**.  this  paper*  in  german!  will  be  published  in  the 

PROCEEDINGS  OF  THp  symposium, 

DESCRIPTORS:  (.LEARNING.  ANALYSIS).  ( .CYBERNET  I CS , 

EDUCATION).  PERSONALITY^  PSYCHOMETRICS.  INSTRUCTORS. 

teaching  machines”  decision  theory,  scientific 

RESEARCH  (U) 

identifiers:  man-machine  systems,  socrates  t u > 

THE  PAPER  first  PRESENTS  Th£  BASIS  ELEMENTS  OF  A 
LEARNING  THEORY  that  DISTINGUISHES  AMONG  THREE 
INTERRELATED  processes!  and  then  DESCRIBES  The  way  in 
which  these  procfsses  determine  the  requirements  of 
AN  ADAPTIVE  TEACHER.  THE  L E A RN I NG- T E A C H I NG  PROCESS 
IS  CONSIDERED  AS  a  CY8ERnETIc  MAN-MACHINE  SYSTEM  and 
ONE  WHICH  IS  DESIGNED  TO  TAKE  INTO  ACCOUNT  INDIVIDUAL 
DIFFERENCES  IN  LFARNERS.  the  SOCRATES  DESIGN  AND 
THE  CHARACTERISTICS  Of  IqJOMoRPHIc  PROGRAMING  ARE 
indicated,  this  part  of  the  paper  elucidates  the 
conception  and  Illustrates,  in  operational  terms,  the 
wat  in  which  different  characteristics  of  learners 
are  taken  into  account  In  idjomorphic  programing 
which  is  implemented  as  a  two-stage  decision  process, 
some  research  is  cjteo  to  indicate  the  basis  for 
including  certain  features  in  the  system  design  and 
other  RESEARCH,  (AUTHOR)  (U) 
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human  use  of  short  term  memory  in  processing 

INFORMATION  on  a  console,  <u> 

SEP  &R  99p  ZE I GLE* . BERNARD  P.  {SHERIDAN, 

THOMAS  8,  J 
REPT.  NO.  DSR-99A0-I 
CONTRACT!  A  f l 9  628  331  7 
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monitor:  ESD  TDR69  620 

UNCLASStflEO  REPORT 
SUPPLEMENTARY  NOTE; 

DESCRIPTORS!  <*COmPUTER  PERSONNEL  ,  MEMORY),  <*COMPuT£R 
STORAGE  DEVICE?.  HUMAN  ENGINEERING),  DECISION  MAKING", 
COMPUTERS,  INFORMATION  RETRIEVAL,  data  PROCESSING 
SYSTEMS,  data  STORAGE  SYSTEMS,  COMMUNICATION  THEORY, 
LEARNING  !U> 

identifiers:  man-machine  systems  cu> 

the  REPORT  ASSUMES  THAT  AN  OPERATOR’S  CONSOLE 
CONSTITUTES  a  THIRD  form  Of  MEMORY  In  ADDITION  to 

that  integral  to  the  human  and  that  integral  to  the 
machine  which  is  not  directly  accessible  to  the 

human.  QUESTIONS  ARE  RAISED  CONCERNING  THE 

characteristic  mooes  of  human  storage  and  retrieval 

Of  INFORMATION  f ROM  INTERNAL  MEMORY  WHEN  SUCH 
EXTERNAL  MEMORY  is  ACCESSIBLE,  the  REPORT  ALSO 
INTRODUCES  The  CONCEPT  Of  ASSOCIATIVE  MEMORY  NETS 
FORMED  BY  CUeRELATEO  IMAGES  Of  EXTERNAL  events,  a 
LIST  PROCESSING  EXPERIMENT  Is  DESCRIBED,  STORAGE 

structures  characterizing  internal  human  memory  and 
external  console  memory  in  this  task  are  postulated, 

A  RETRIEVAL  model  implied  by  these  sturctures  IS 
constructed  to  account  for  the  effects  of  computation 
and  LEARNING  upon  the  FEATURES  of  the  experimentally 
OBTAINED  CURVES,  INSUFFICIENT  retrieval  of 
REOuiREO  INFORMATION  from  INTERNAL  MEMORY  IS  ASSUMED 
TO  NECESSITATE  EXTERNAL  MEMORY  SEARCH.  THE  EFFECT 
OF  COMPUTATION  IS  TO  INCREASE  THE  PROBABILITY  OF 
INSUFFICIENT  RETRIEVAL  AND  HENCE  THE  FREQUENCY  OF 
EXTERNAL  search,  LEARNING  DECREASES  this 
PROBABILITY,  the  effects  of  INDUCING  alternate 
forms  of  INTERNAL  STORAGE  are  STUDIED  and  found 
GENERALLY  TO  RESULT  IN  INCREASED  STORAGE  ANO 

retrieval  times,  implications  for  console  design 

ARE  DISCUSSED.  (AUTHOR)  <U> 
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teaching  machines,;  training,  linear  systems',  learning, 
psychology;  verbal  behaviour,  performance  chumani, 
tests,  education  (U) 

TWO  EXPERIMENTS  aieRE  PERFORMED  TO  evaluate 
mulT I  track i ng  (Branching,  In  a  linear  program, 

IN  EXPERIMENT  ONp ;  the  M U L T I T R A CK J N G  CONSISTED  OF 
providing  additional  CUES'  at  each  FRAME  for  USE  by 
those  students  who  felt  unsure  of  their  response, 
results  indicated  no  significant  difference  in 
efficiency  between  the  Regular  linear  program  and  the 
mui.tjtrack  program.  In  Experiment  two,  the 
mult i track  i ng  consisted  of  large  frames  followed  bt 
MORE  DETAILED  frames  WHENEVER  the  STUDENT  made  an 
error,  LARGE  FRAMES  WERE  DEVELOPED  BY  COMBINING  An 

average  of  Three  small  frames,  again!  the  re5ults 
indicated  no  difference  in  instructional  efficiency 
BETWEEN  The  REGULAR  Linear  PROGRAM  and  the  MULTITRACK 
program,  although  more  Errors  were  made  on  the 
largestep  branching  program,  performance  on  criterion 
tests  WAS  AS  GOOD  AS  FOR  THE  REGULAR  SMALL-SlEP 
LINEAR  PROGRAM.  ALTHOUGH  BRANCHING  seems  a 

reasonable  way  t0  accommodate  individual  differences, 
THE  two  METHODS  ATTEMPTED  in  this  RESEARCH  DID  not 
SHOW  an  ADVANTAGE,  MORE  PROMISING  METHODS  OF 
BRANCHING  MIGHT  re  (A|,LeSS  FREQUENT  BRANCHES,  AT 
CRITICAL  POINTS  IN  THE  PrOGRaM,  *ND  (B)  LARGf„- 
STEP  FRAMEj  FOLLOWED  ry  SPECIAL  REMEDIAL  FRAMES, 
rather  than  by  Mr re  repetition  of  parts  of  the 
original  l*pge  frame.  (Author)  <i 
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identifiers:  programmed  instruction  <u> 

two  DIFFERENT  ORDERS  of  THREE  units  OF  programed 
INSTRUCTION  WERE  administered  TO  groups  of  students 
matched  on  (a)  intelligence  or  ibi  relevant 
ACHIEVEMENT  tests,  comparisons  were  made  between 
groups  that  were  <ai  high  or  (B)  average  on 
each  matching  variable,  the  HYPOTHESES  being 
tested  were  that  AFTER  VARIED  AMOUNTS  of  PRIOR 
PRACTICE  in  programed  INSTRUCTION,  (A)  LEARNING 
SET  FORMATION  WOULD  NOT  BE  DEMONSTRATED  BY  THE  HIGH 
INTELLIGENCE  and  high  ACHIEVEMENT  GROUPS,  and  (B) 
LEARNING  SET  FORMATION  WOULD  BE  DEMONSTRATED  BY  THE 
AVERAGE  INTELLIGENCE  AND  AVERAGE  ACHIEVEMENT  GROUPS, 
only  partial  SUPPORT  was  OBTAINED  for  each 
hypothesis,  the  data  indicated  the  following; 

(A)  IN  A  PROGRAMED  SEQUENCE,  ERROR  RATE  IS  A 

more  appropriate  measure  than  achievement  for 

OBSERVING  LEARNING  SET  FORMATION.  (8)  learning 

SET  FORMATION  is  OBSERVABLE  JN  PROGRAMED  INSTRUCTION 

for  all  learners  regardless  of  individual 
DIFFERENCES,  SINCE,  reduced  error  rate  was  the 
indication  of  learning  set  formation,  the  phenomenon 
CAN  be  measured  only  IN  PROGRAMS  INVOLVING  A 
MODERATELY  high  ERROR  Rate,  (C)  SINCE  error  rate 
DIFFERED  for  some  OF  the  EXPERIMENTAL  GROUPS  while 
achievement  remained  the  same,  the  results  were 
interpreted  to  mean  that  a  moderately  high  error  rate 
program  which  offers  opportunity  for  correction  or 

RESPONSE  ERRORS  MAY  BE  AS  EFFECTIVE  IN  PRODUCING 
LEARNING  AS  A  LOW  error  RATE  PROGRAM  .  ( u  > 
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MANAGEMENT  engineering”  COMMERCE,  ACHIEVEMENT  TESTS, 
RETENTION,  ATTITUDES.  TIME  (U> 

IdentirieRSj  programmed  Instruction  «u> 

THE  REPORT  DESCRIBES  THE  FIRST  FUlL-COURSE 
EVALUATION  or  PROGRAMMED  INSTRUCTION  in  the  navy. 

programmed  Individual  instruction  was  substituted 

ROR  PART  OF  THE  LECTURE  AND  qISCUsSION,  AND  ROR  AlL 
OR  The  HOMEWORK  ASSIGNMENTS  IN  an  11-week  COURSE  in 
RETAIL  SALES  and  SHIP'S  STORE  MANAGEMENT  at 
the  u.  s.  navy  Supply  corps  school. 

SEVENTY-EIGHT  ORricER  STUDENTS  FOLLOWED  the  new 
PROCEDURE.  52  FOLLOWED  The  USUAL  procedure,  THE 
PROGRAM  GROUP  SAVEO  56  PeR  CENT  OR  THE  USUAL  HOMEWORK 
TIME.  OR  1 7  PER  CENT  OR  THE  USUAL  OVER-ALL  STUDY 
TIME.  AND  THE  INSTRUCTORS  OR  THE  PROGRAM  GROUP  SAVED 
59  PER  cent  or  The  usual  LECTURE  hours, 
achievement  ano  retention  In  the  program  group  were 
EOUAL  to  that  IN  the  CONTROL  GROUP,  the  program 
GROUP  SHOWED  MORr  HOMOGENEOUS  PERrORMANCE  WITH 

auditing  ano  proBlem-soLvIng  procedures,  a  survey 
or  student  attitudes  disclosed  that  a  majority  or  the 
program  students  pelt  the  program  was  most  errective 

in  TEACHING  AUDITING  and  OTHER  PROBLEMSOLVING 

procedures  and  Wf re  agreeable  to  receiving  programmed 
instruction  in  The  rutuRe,  (author)  «u> 
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IDENTIFIERS:  prediction!  PROGRAMMED  INSTRUCTION  (U) 

a  study  or  Transfer  of  training  In  dynamic  tracking 
tasks  AS  A  FUNCTjON  of  The  DIFFICULTY  LEVELS  and 
plant  characteristics  used  during  practice  with  an 

ADAPTIVE  TRAINER.  QROuPS  TRAINED  IN  THE  ADAPTIVE 
MODES  SHOWED  GREATER  TRANSFER  from  PRACTICE  TO  THE 
TEST  CONDITIONS  THAN  DIO  THE  CONTROL  GROUPS  WHO 
PRACTICED  ON  THE  CRITERION.  NEITHER  CHANGES  IN 
PLANT  CHARACTERISTICS  NOR  METHODS  OF  REGULATING  ThE 
ADAPTIVE  PARAMETERS  HaO  ANY  SIGNIFICANT  EFFEcT  UPON 
THE  AMOUNT  OF  LEaRNINg  ExCEPT  AS  THEY  AFFECTED  THE 

level  of  difficulty  of  the  task  during  practice, 
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PRELIMINARY  RESEARCH  in  the  TAXONOMY  op  subject 

matter  Is  REPORTeO.  this  work  is  part  op  a  program 
op  STUDY  aimed  At  DEVELOPING  COMPUTATIONAL  METHODS 
USEPUL  IN  the  PREPARATION  OP  EDUCATIONAL  matter  FOR 
PRESENTATION  by  machine,  3 AS  t  C  CONCEPTS  OP  SUBJECT 
STRUCTURE  are  defined,  a  LANGUAGE  processing 
PROGRAM  that  ASSISTS  THE  CLASSIFICATION  OP  SUBJECT 
matter  is  described  and  its  use  illustrated,  an 
EXPERIMENT  On  the  VARIATIONS  in  SUBJECT  STRUCTURE  as 
seen  by  oIPFERENt  INDIVIDUALS  is  REPORTED, 

(AUTHOR)  (U> 
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EXPERIMENTAL  operation  Of  COMPUTERS  by  MULTIPLE 
USERS  LOO  Ed  REMOTELY  Is  BEING  EXTENDED  WITH 

increasing. momentum  into  a  variety  or  fields, 

PROBLEMS  with  EQUIPMENT,  COMPUTER  PROGRAMS,  AND 

other  system  elements  are  being  examined,  an0 
preliminary  solutions  a"e  being  tested  and  evaluated, 
the  PApeR  briefly  reviews  these  developments  and 
DISCUSSES  THE  FOLLOWING  ANO  SEVERAL  other  IMroRTAnT 
implications  for  eoucationj  the  Impact  on  classroom 

PROCEDURES.  CURRICULUM  DESIGN,  and  PROGRAMMED 
INSTRUCTION!  THE  CONSEOUENT  CENTRALIZATION  Or 
AOMINISTRaT I VE  SjRPORT  AnO  EFFECT*  ON  LOCAL  AUTONOMY! 
THE  RESULTING  ACCELERATION  IN  THE  INTRODUCTION  Of 

computers  in  technical  Education  at  the  university, 
college,  ano  seconoary. school  level,  iauthor,  <u> 
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descriptors:  <«oisplat  ststehs,  learning), 

i •identification,  displat  systems),  cohmano  and  control 
systems.  COMMUNICATION  theory,  information  RETRIEVAL, 
DECISION  hAXInG.  REACTION  I P S r C MOlOG T ) ,  PSYCHOMETRICS, 
VISUAL  PERCEPTION,  ARMY  PERSONNEL  IU» 

the  PRINCIPAL  OBJECTIVES  WERE  TO  EVALUATE  THE 
EFFECTS  OF  CoNSPICUITy  COOING  of  updated  INFORMATION 
AND  TO  COMPARE  ThC  RELATIVE  EFFECTS  qF  INDIVIDUAL  ANO 
GROUP  DISPLAYS.  SUBJECTS  were  REouIACD  TO  LOCATE 
COOED  AND  UNcOOEo  updated  ALPHA-NUMERIC  INFORMATION, 
amount  Of  information  presented  and  amount  of 

INFORMATION  ^POAtEO  *£*£  VARJEO,  IT  ft  A  S  FOUND 
THAT}  <|>  mean  time  REQUIRED  TO  LOCATE  cooeo 
updates  was  about  ASA  SmoRiEr  Than  The  time 
RCOuIREo  to  locate  UNCOOEO  UPDATES.  I  a  )  location 
times  for  COOEO  UPOATES  WERE  ESSENTIALLY  coual  for 
individual  ano  group  displays,  but  mean  time  aeouirco 
to  locate  uncooco  upoates  *as  about  isb  shorter 

with  |NO|VIOu*L  than  with  GROUP  OISPcAYS,  13) 

USE  OF  cooeo  UPDATES  RtSULVCo  I*  *  RxOUCTION  OF 
errors  rt  about  jo» ,  iR)  errors  of  omission 
F«CtCOtO  ERRORS  of  COHH|S*|o„  BT  MORE  THAN  |  TO  |, 
FINOINGS  LtNo  SUPPORT  TO  THf  INCORPORATION  ANO  USE 
OF  CODING  CAPABILITIES  IN  CURRENT  ANO  PR0P0SC9 
COHMANO  systems,  WHlif  FINDINGS  REGARDING 
I  NO  I y I OUAL  V§  GROUP  OISPLAYS  ARC  NOT  CONCLUSIVE,  T*«|V 

oo  suggest  That  jf  uncoofo  u a o a r e o  information  is 
pRESCNllO.  There  mat  be  a  WholC  SERIES  of  INFORMATION 

ASSIMILATION  TAfftS  WHICH  can  BE  MORI  EFFICIENTLY 
ACCOMPLISHED  RITh  INOtVIOUAL  than  WITH  GROUP 
OISPLAYS.  I U  ft 


U3 


WNCL ASsIF  ICO 


UNCLASSIFIED 


ooc  report  bibliography  search  control  no,  /ohkob 
Ad-610  860 

electronic  systems  oiv  l  g  hanscom  field  mass 
a  technioue  for  obtaining  non-dichotomous  measures  or 

SHORT-TERM  MEnORv,  (U> 

OEC  6*4  H9p  Baker. JAMES  D,  I 

"EPT.  NO,  TR-6R-678 

proj:  «*6R0 
task:  H6*oo3 

UNCLASSIFIED  report 

Supplementary  note*  see  also  ao-*»37  917, 
descriptors:  (rmemory,  psychometrics:  ,  i *ps ychometr i cs , 

MEMORY),  BEHAVIOR’  RECALL*  LEARNING,  HUMAN  ENGINEERING, 

probability,  decision  theory,  performance  ihuman), 
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performance  measures  :n  short-term  memory  cstm) 
generally  use  dichotomous  scores  as  indicants  of  a 
PROCESS  WHICH  IS  ASSUMED  to  be  CONTINUOUSLY 
DISTRIBUTED.  THE  PURPOSE  OF  THIS  PAPER  IS  TO 

oescribe  a  technique  foR  measuring  stm  which  is  not 
based  UPON  Dichotomous  ScORINC  criteria,  the 

CONCEPTUAL  FRaMEwORK  OF  THIS  TECHNIQUE  IS  DERIVED 
FROM  CURRENT  THEORETICAL  DEVELOPMENTS  IN  the 

measurement  of  Subjective  (personal  or  intuitive) 

PROBABILITIES.  An  stm  FEASIBILITY  study  WAS 

conducted  to  assess  this  approach,  performance 
measures  were  obtained  using  a  device  that  produced 
response  vectors'.  THESE  RESPONSE  vectors  were 
TRANSFORMED  into  EQUIVALENT  DICHOTOMOUS  SCORES  and 
UNCERTAINTY  MEASURES,  the  DERIVED  DICHOTOMOUS  data 
WERE  COMPARED  TO  DATA  OBTAINED  FROM  EQUIVALENT, 

D ICHOTOMOUSLY  SCoREO  s  T  Ud I E  5 ,  THIS  COMPARISON 
SHOWED  NO  DELETERIOUS  EFfECTS  ON  RECALL  WHEN  THIS 
RESPONSE  MODE  was  used.  THE  UNCERTAINTY  MEASURES 
SHOWED  WELLOEFlNEo  evidence  OF  the  EFFECTS  Of 
PROACTIVE  INHIBITION  in  THIS  TASK,  CONFIDENCE 

judgments  were  derived  from  the  response  vectors, 
these  DERIVED  CONFIDENCE  JUDGMENTS  WERE  FOUND  TO  fiE 
AT  LEAST  aS  GOOD’  IN  teRmS  OF  REAlISi!  OF  CONFIDENCE 
MEASURES,  AS  SEVERAL  EXISTING  TECHNIQUES  FOR 
OBTAINING  CONFIDENCE  JUDGMENTS  directly, 

(AUTHOR)  (U> 
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the  electronic  computer,  mainstay  of  an  advanced 
information  PROCESSING  TECHNOLOGY,  Is  described  as 
BEING  CENTRAL  To  the  solution  of  INFORMATION 
management  ano  control  problems  in  education, 
current  APPLICATIONS  of  COMPUTER  and  information 
system  TECHNOLOGY  IN  SCHOOLS  AND  COLLEGES  ARE 
DISCUSSED  in  A  STATE-OF-THE-ART  SUMMARY  WHICH 
includes  A  WIDE  range  OF  COMPUTER  ACTIVITIES  IN 
school  business  accounting,  student  and  faculty 
PERSONNEL  ACCOUNTING,  ADMINISTRATION  and  guidance' 
simulation  and  gaming,  information  retrieval,  and 
research  and  INSTRUCTION,  PRESENT  APPLICATIONS  of 
COMPUTER  AND  INFORMATION  SYSTEM  TECHNOLOGY  TO 
EDUCATION  are  viewed  as  BEING  LIMITED  IN  SCOPE 
LARGELY  BECAUSE  of  THE  lack  uF  UNDERSTANDING  BY 
EDUCATORS  OF  THE  POTENTIAL  U$E  OF  COMPUTERS  RATHER 
THAN  TECHNICAL  PROBLEMS,  CONTRIBUTING  TO  THE 
LIMITATIONS  IN  PRESENT  USAGE  IS  THE  FRAGMENTED 
APPROACH  TO  SYSTEM  DESIGN,  A  TOTAL  SYSTEMS 
APPROACH  IS  DESCRIBED  AS  A  MoRE  FRUITFUL  MEANS  OF 
SERVING  THE  INFORHATJ-ON  NEEDS  OF  the  ADMINISTRATOR, 
TEACHER^  COUNSELOR,  STUDENT,  AND  SCHOOL  BUSINESS 

official,  the  prediction  is  made  that  current 

RESEARCH  AND  DEVELOPMENT  PROGRAMS  IN  EDUCATIONAL 
INFORMATION  SYSTEMS  ANO  COMPUTER  technology  could 
lead  TO  major  changes  IN  THE  FORM  AND  SU8STANCE  OF 
AMERICAN  EDUCATION  AT  BOTH  ThE  SCHOOL  AND  COLLEGE 
LEVEL,  (AUTHOR* 
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identifiers:  pl*t0  c  u  > 

PLATO  I!  IS  AN  A-JTOMATIC  TEACHING  DEVICE  DESIGNED 
TO  TEACH  A  number  OF  RTUqENTS  CONCURRENTLY,  BUT 
INDEPENDENTLY*  By  means  of  a  SINGLE,  central'  HIGH¬ 
SPEED  COMPUTER,  only  two  STUnENT  SITES  have  BEEN 
CONSTRUCTED  THUS  FAR.  RUt.  IN  PRINCIPAL,  THE  NUMBER 
of  students  that  can  be  taught  by  PLATO  II  is 
limited  only  by  the  capacity  and  speed  of  the  central 
computer.  the  power  of  Such  a  computerbased 
teaching  SYSTEM  FTEMS  FROM  its  ability  to  ASk  complex 
QUESTIONS,  judge  the  students’  ANSWERS  to  THESE 
QUESTIONS,  and  T4ke  an  Appropriate  COURSE  OF  action 
on  The  BASIS  of  student  RESPONSES,  the  COMPUTER 
ALSO  KEEPS  DETAILED  and  ACCURATE  RECORDS  OF  STUDENT 
PERFORMANCE,  *»HICH  ARE  ExTREMELY  USEFUL  GUIDES  TO 

improving  course  content,  the  paper  reports  in 

SOME  DETAIL  a  STiiOY  UsINq  PLATO  It  TO  TEACH  NINE 
UNDERGRADUATE  STUDENTS  a  portion  OF  a  course  ON 
COMPUTER  PROGRAMMING.  SOmE  ANALYSIS  and 

interpretation  Of  data  Gathered  By  the  computer 
DURING  THE  Study  are  REPRESENTED,  the  apparent 
effectiveness  of  plato  Ii  as  a  teacher,  as  well  as 
the  kinds  of  problems  encountered  in  preparing  lesson 
material  FOR  an  automatic  SYSTEM,  is  discussed. 

I  author  )  (U) 
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identifiers:  motor  learning  (u> 

the  goal  of  this  research  EFFORT  IS  the  ultimate 
REALIZATION  of  a  PRACTICAL  adaptive  system  WHICH 
would  be  an  ADEQUATE  BASIS  FoR  A  ROBOT  WITH  MANLIKE 
capabilities — say,  one  fjl-InG  the  role  of  man  in  an 
unhqspitable  space  environment,  consequently,  and 
effort  h*s  been  made  from  the  very  beginning  to 
INCORPORATE  the  RUO i ments-of  all  the  MAJOR  SUBSYSTEMS 
THOUGHT  NECESSARY  and  TO  ATTAIN  A  realistic  DRIVE 
SUBSYSTEM  OF  THE  COMPLEXITY  aELlEVEO  ESSENTIAL  TO  AN 
automation  which  not  only  has  a  variety  of  jobs  to  do 
but  must  in  ADDITION  IMPROVE  iTSEL^'lN  GENERAL  AND 
TAKE  care  OF  ITS  PHYSICAL  NEEDS,  8ECAUSE  SOME 
SUCCESSFUL  WORK  HAD  ALREADY  BEEN  DONE  IN  THE  AREA  OF 
PERCEPT  I ON--PART I CULARLY  VISUAL  PATTERN  AND  SPEECH 
RECogN I T I  ON  —  AND  BECAUSE  THE  BULK  OF  RESEARCH  IN  THE 

field  is  being  done  in  the  perceptual  area,  it  was 

DECIDED  to  CONCENTRATE  ON  the  .EFFECTOR  t>R  MOTOR  SIDE 
OF  the  ADAPTIVE  SYSTEM  PROBLEM,  WITH  THE  PERCEPTUAL 
PROCESSES  BEING  MERELY  SIMULATED  AT  FIRST  BY  ANY 
PRACTICAL  MEANS  AT  HAND,  U  L  T  I  M  A  T  E  L  Y  f.  IT  IS  PLANNED 

that  -adapt i ve  processes  will  be  programmed  for  such 
PERCEPTUAL  PROCESSES  until  finally  a  complete  system 
INCORPORATING  ADAPTIVE  PROCESSES  for  all  sensori¬ 
motor  and  cortical  processes  would  BE  realized*  (U> 
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motor  reactions,  machines]  cybernetics  tut 
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• 

THE  OBJECT  of  TME  RESEARCH  Has  BEEN  to  ACHIEVE  a 
WORKING-PROGRaM  that  EFFECTIVELY  DEMONSTRATES  a 
GENERAL  ABILITY  TO  LEARN  NON-SPECIFIC  MOTOR  TASKS, 

THUS.  THE  REPORT  CONSISTS  OF  A  WORKING  COMPUTER 
PROGRAM.  THE  PROGRAM  IS  DESCRIBED  IN  DETAIL  WITH 

explanatory  text  keyed  to  flow  charts,  the  program 
IS  GIVEN,  along  WITH  INSTRUCTIONS  for  RUNNING  IT,  (U) 
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MACHINES,  COMPUTERS),  PROGRAMMING  (COMPUTERS),  NUMERICAL 

analysis,  training  devices,  programming  languages, 
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identifiers:  algol  programs  (u> 

the  ALGOL  grader  PROGRAMS  ARE  PRESENTED  FOR  THE 
COMPUTER  EVACUATION  OF  STUDENT  ALGOL  PROGRAMS, 

ONE  is  FoR  a  BEGjNNER’S  PROGRAM!  IT  FURNISHES 
RANDOM  DATA  AND  CHECKS  ANSWERS.  THE  OTHER  PROVIDES 
A  SEARCHING  TEST  OF  THE  RELIABILITY  AND  EFFICIENCY  OF 

a  rootfinding  procedure,  there  is  a  statement  of 

THE  ESSENTIAL  PROPERTIES  OF  a  COMPUTER  SYSTEM,  IN 
ORDER  THAT  GRAOEr  PROGRAMS  Can  be  EFFECTIVELY  USED. 
(AUTHOR)  <U» 
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THE  REPORT  CONCERNS  A  o£ MO NS T R A T I  ON  OF  AN 

adap'i  ively  controlled  perceptual  discrimination 
experiment,  the  adaptation  rule  chosen  for 
DEMONSTRATION  purposes  IS  ALMOST  ABSURDLY  simple  and 
A  RATHER  more  ELABORATE  SYSTEM  is  USED  IN  the  main 
EXPERIMENTAL  PROGRAMME,  the  CHIEF  aim  is  to  provide 
A  READILY  MANIPUlABLE  application  of  this 
experimental  method  and  to  suggest  further 
applications,  this  method  has  been  used  chiefly  in 
CONNECTION  with  EXPLICIT  learning  EXPERIMENTS  or  in 
ADAPTIVELY  CONTROLLED  TEACHING,  in  the  present 
ARRANGEMENT  the  learning  that  OCCURS  is  implicit  and, 

IN  A  SENSE,  IS  An  UNWANTED  EFFECT,  THE  ADAPTIVE 
SYSTEM  CAN  be  said  TO  COMPENSATE  FOR  THE  EFFECTS  of 
LEARNING  and  to  approximate  a  STATIONARY  MEASUREMENT 
condition,  (AUTHoRI  c  w ) 
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an  INFORMAL  INTRODUCTION  of  LEARNING  CONTROL 
SYSTEMS  mas  pRESENTEO.  a  CLASS  of  LEARNING  CONTROL 
SYSTEMS  WAS  DESCRIBED  IN  detail  AND  the  BASIC 
FUNCTIONS  of  a  LEARNING  CONTROLLER  were  discusseo, 
two  example  basic  functions  of  a  learning 
controller  were  discussed,  t*o  example  systems 
were  given  to  illustrate  the  prepared  approach,  a 
complete  analytic  oesign  procedure  of  learning 

CONTROL  SYSTEMS  is  under  INVESTIGATION.  (AUTHOR) 


(U> 

(U) 


141 


UNCLASSIFICO 


UNCLASSIFIED 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  control  NO.  /OHKOS 

AO-A12  738 

PITTSBURGH  UN  I  V  PA 

repetition  and  spaced  review  in  programed 

INSTRUCTION.  IU) 

descriptive  notes  final  rept.  for  oct  aj-oct  *2, 
dec  a**  37p  Reynolds, James  h,  iglaser, 

ROBERT  IAbMA.jOHm  s.  imOrGAn'rOSS  L.  I 

contract:  aP33  au  7175 
proj:  1710 
task:  171007 

monitor:  AmRL  ,  TR-AR-128 

UNCLASSIFIED  REPORT 


Supplementary  note* 
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IDENTIFIERS:  PROGRAMMED  INSTRUCTION  <U> 


THE  EFFECTS  OF  RpPCTlYlON  AND  SPACED  REVIEW  IN 
PROGRAMED  INSTRUCTION  were  studied.  EXPERIMENTS  l 
AND  2  COVERED  A  oNE-SemEsTER  COURSE  IN  GENERAL 
science  at  the  Junior  high  school  level. 

IN  EXPERIMENT  3,  A  URO-fRAME  PORTION  OF  THE 
TOTAL  COURSE  rAS  USEO.  In  EXPERIMENTS  l  AND  l', 
COMPARISONS  WERE  made  among  (A)  a  conventional 
COURSCi  <B»  a  REGULAR  UnEAR  VERSION  of  the 
PROGRAM,  and  (C)  A  spiral  VERSION  of  the  PROGRAM, 

THE  RESULTS  INDICATE  ThAt  Th£  PROGRAMED  COURSE  W*S 
AT  LEAST  AS  EFFECTIVE  AS  THE  CONVENTIONAL  INSTRUCTION 
IN  TERMS  OF  BOTH  LEARNING  And  RETENTION  after  is 
WEEKS.  THE  LINEAR  PROGRAM  WAS  SUPERIOR  TO 
CONVENTIONAL  INSTRUCTION  on  SOME  MEASURES,  The 
SPIRAL  PROGRAM  OfFEREO  FER.  if  ant,  ADVANTAGES  OVE* 
THE  REGULAR  LINEaR  PROGRAM.  EXPERIMENT  3  ALLOWED  A 
MORE  PRECISE  EVALUATION  OF  THE  SEPARATE  EFFECTS  OF 

repetition  ano  spaced  review,  spaced  review 

PROOUCEO  SIGNIFICANT  INCREASES  in  learninq  Which 
PCRSISTEO,  ano  Even  IncREASEO,  through  a  J-WCEK 
RfTENTlON  INTERVAL.  REPETITION  Plo  NOT  PRODUCE 
INCREASED  LEARNING  or  retention,  the  general 

CONCLUSIONS  ARE!  IAI  REPETITION  OF  INSTRUCTIONAL 

materials  above  the  usual  level  in  a  linear  program 


IS  not  beneficial:  < • » 
potentially  beneficial: 
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this  paper  presents  an  overview  of  recent 
developments  in  automation,  cybernetics!  and  oata. 
processing  technology  that  have  direct  relevance  for 
the  future  of  EOuCATION,  THE  DISCUSSION  FOCUSES  ON 

the  use  of  Computers  to  provide  indi vioualueo 

INSTRUCTION,  BUT  CONSIDERATION  IS  ALSO  GIVEN  TC  TmE 
APPLICATION  of  OaTA.PROCESSInG  Equipment  to  PROCESS 
FISCAL  ACCOUNTS  aNO  ADMINISTRATIVE  records,  to 
PROVIDE  AUTOMATED  ANALYSIS  AnD  ASSESSMENT  OF  STUDENT 
CUMULATIVE  RECORDS,  and  TO  ASSIST  IN  aOMINISTNAT] VC 
planning.  RESEARCH  at  SOC  IS  USEo  TO  ILLUSTRATE 
THESE  DEVELOPMENTS  ANO  THEIR  RELEVANCE  to  EDUCATION, 
(AUTHOR)  ig) 
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RUBUShEO  in  SOC  DOCUMENT  SERIES  DURING  this 

RERIOO.  (AUTHORS,  IU) 
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machines 

IDENTIFIERS!  PROGRAMMED  INSTRUCTION,  branching 

tests 

programmed  instruction  and  other  individual  study 
methods  aRc  bringing  hajor  changes  In  measurement 
PRACTICES,  recent  EaPERIMCNTal  BOR*  *|Tm  computer, 
based  programmed  instructional  systems  has 

DEMONSTRATED  the  TECHNOLOGICAL  FEASIBILITY  OP 

automatco  diagnostic  procedures  THAT  PROVIOE 

INCRCASCo  SENSITIVITY  and  RC*PONSI VCnCS*  TO  STUDENT 

needs,  through  continuous  analysis  op  several 
o i p percnt  hcaSures  op  each  student • s  progress  and 

THROUGH  |NOl Vl DUALIZED  CONTROL  OP  TNI  INSTRUCTIONAL 
SCOuCNCC,  the  COm»UTS«'S  CONTROL  decisions  Can  »* 
based  on  Rules  synthesizing  «a*  measures  op  the 
STUOCnT‘s  moment. TomomENT  skill  PERPORMANCE  lEyEl  ano 
ATTjTUDt  ToRaRO  the  LEARNING  SITUATION.  AND  |S> 
records  reflect InG  more  stable,  PERVASIVE 
CHARACTERISTICS,  Such  as  tests  op  INTELLIGENCE* 
aATjtvOC.  PCRIONaUTt  ano  INTERESTS,  U  the 
diagnostic  capabilities  offered  by  these 
TECHNOLOGICAL  DEVELOPMENTS  are  To  be  APPLIED  IN 

education.  Further  research  must  be  directed  tlraro 

THE  TEACH INC/TCSr ING  P*OCCSt  IK  PROGRAMMED 
INSTRUCTION,  CRITICAL  RESEARCH  QUESTIONS  INclUOCi 
(II  SHAT  DIAGNOSTIC  MEASURES  MOST  ACCURATELY 
REFLECT  IMMEDIATE  LEARNING  NEEDS,  tit  MOB  OFTEN 
SHOULD  Each  measure  BE  sampler  OURING  the 
INSTRUCTION,  III  Bt  »h*T  pules  ShOULO  These 
MEASURES  sc  cOMS|NCO  to  OC  TERM  I NC  BRANCHINGS.  « " I 
hob  can  the  SUCCESS  OF  BRANCHING  PROCEDURES  best  it 
EVALUATED.  I  AUTHORS!  (Ill 
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THE  PURPOSE  OF  THtS  RfpOrT  Is  TO  PROVIDE 

information  for  the  uninitiated  educator  and 
interested  laymani  in  essence,  to  place  electronic 
data  processing  »eop>  in  education  in  both  factual 

AND  SPECULATIVE  PERSPECTIVE.  THE  REPORT  IS  INTENDED 
FOR  THE  EdP  SPECIALIST  OnLY  TO  TH£  EXTENT  THAT  SOmE 
UNDERSTANDING  OF  CURRENT  EDUCATIONAL  PROBLEMS  WILL 
HELP  HIM  TO  ASSIsT  EDUCATORS  WITH  THE  DATA  PROCESSING 

aspects  of  these  problems,  the  complete  report  to 

THE  U.  S,  OFFICE  of  EDUCATION  (’APPLICATION  OF 

electronic  data  processing  methods  in 

EDUCATION* | ,  OF  WHICH  THIS  PAPER  IS  ONLY  A 
CHAPTER.  REPRESENTS  A  STUDY  OF  USES.  PROBLEMS*  ISSUES 
AND  PROMISING  DIRECTIONS  OF  RESEARCH  AND  DEVELOPMENT 
IN  ELECTRONIC  data  PROCESSING  IN  EDUCATION,  the 
SCOPE  OF  PRESENT  COMPUTER  and  EDP  SCHOOL 
applications  is  outlined*  including  explanations  of 

TECHNICAL  TERMS,  FACILITIES,  AND  EOUIPMENT  CURRENTLY 

in  school  use.  Succeeding  pages  provide  brief 

DESCRIPTIONS  OF  ILLUSTRATIVE  APPLICATIONS  ARRANGED  IN 

the  following  substantive  categories:  in 

EDUCATIONAL  INFORMATION  SY5TEMS,  (2)  RESEARCH 
APPLICATIONS,  ANo  (3)  COMPUTER  education 
programs,  the  INTENT  ME*E  IS  to  provide  a  sampling 
of  RESOURCES  CURRENTLY  available  in  educational 
SETTINGS  and  THEir  UTILIZATION  at  the  time  of  this 
REPORT.  (AUTHOR)  (U> 
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TWO  APPROACHES  To  develop  LEARNING  machines  are 
discussed,  one  approach  is  through  bionics,  in 

which  EMPHASIS  Is  PLACED  UPON  DEVELOPING  NEuRON 

models  ano  neural  nets  with  the  aid  of  knowledge 
about  ANIMAL  SENSORY  MECHANISMS,  the  other 
APPROACH  IS  THROUGH  THE  DEVELOPMENT  oF  PROGRAMS  WITH 

a  self-organizing  capability,  *  <ui 
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unclassified  report 

Supplementary  notej 

DESCRIPTORS:  «*TRain1Ng  DEVICES,  TEACHING  MACHINES), 

I *LE ARN I NG ,  T £  ACH i NG  MacHiNES),  TRAINING,  PERFORMANCE 
(human:!  conditioned  Reflex,  achievement  testsI 
language,  verbal  behavior^  puncheo  cards,  retention  iu> 
identifiers:  programmed  instruction  :u> 

programming  methods  and  response  modes  were 
INVESTIGATED  to  oETERmINe  EFFECTIVE  training  methods, 
the  identification  and  pronunciation  of  phonetic 

SYMBOLS  WERE  TAUGHT  By  T*0  DIFFERENT  PROGRAMING 
METHODS  AnD  TWO  DIFFERENT  RESPONSE*  MODES.  THE 
PROGRAMING  METHOo  FEATURED  EITHER  PROMPTING  oR 
CONFIRMATION,  and  the  RESPONSE  MODE  WAS  EITHER  OVERT 

or  covert,  achievement  was  measured  on  both  a 
multiple  choice  test  and  a  test  requiring  overt  oral 
RESPONSES.  CONSIDERABLE  VARIATION  OCCURRED  AmONG 
THE  TEST  SCORES  for  EACH  LEARNING  CONDITION, 

DIFFERENCES  among  THE  CONDITIONS,  TENDING  TO 
INDICATE  the  SUPERIORITY  OF  OVERT  RESPONDING  AND  OF 
CONFIRMATION,  WERE  SIGNIFICANT  on  ONLY  ONE  CaSE, 

OVERT  RESPONDING  was  superior  FOR  RETENTION  when 
MEASURED  by  TESTS  REQUIRING  OVERT  oral  RESPONSES , 

THE  PROMPTING  METHOD  COUpLEd  WITH  THE  COVERT 

response  mode  tended  to  produce  poorer  learning  and 
•RETENTION  than  The  OTHER  conditions,  but  it  required 
ONLY  30  TO  So  PERCENT  AS  MUCH  LEARNING  TIME  AS  THE 
OTHER  CONDITIONS.  (AUTHOrJ  (U> 


IN  A  VISUAL  ORAL 

(U) 

4 1 -OCT  43. 

P.  IGLASER, 
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electrical  engineering 

THE  EVALUATION  OP  TECHNIQUES  AND  DEVICES  AS  APPLIED 

to  problem  solving,  ty> 

DESCRIPTIVE  NOTE!  PINAL  REPT,, 
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UNcLASS t  P I  ED  REPORT 
SUPPLEMENTARY  NOTE! 

DESCRIPTORS!  (•ARTIFICIAL  INTELLIGENCE,  DECISION 
MAKING).  (^DECISION  MAKING,  HyM ANS ) ,  COMPUTERS, 

performance  (human),  game  theory,  information  retrieval* 
mathematical  models,  learning,  group  dynamics, 
PERSONALITY,  probability  <u> 

IDENTIFIERS!  PROBLEM  SOLVING,  PREDICTION,  CREATIVE 
thinking  <u> 

the  problem  of  forecasting  technological  change  is 
INVESTIGATED,  MACHINES  AND  COMPUTER  PROGRAMS 
HAVING  'PROBLEM  SOLVING*  CAPABILITIES  ARE  EXAMINED  TO 
DETERMINE  their  USEFULNESS  In  aiding  or  replacing  the 
human  forecaster,  the  literature  on  human  problem 

SOLVING  WAS  also  REVIEWED,  ThE  FOLLOWING 
CONCLUSIONS  WERE  reached:  (1)  the  NATURE  of  the 
FORECASTING  PROBLEM  PRECLUDES  the  use  of  COMPUTER. 
type  problem  SOLVERS  DEVELOPED  to  date,  AND  (2) 
the  application  of  information  science  techniques, 
NAMELY!  DESCRIPTORS  REPRESENTING  TECHNOLOGICAL 
CONCEPTS,'  the  FORCES  ACTING  TO  CHANGE  THE  TECHNOLOGY 
AND  THE  LAWS  GOVERNING  THE  CHANGE,  APPEAR  TO  OFFER 
THE  MOST  PROMISE  IN  ASSISTING  THE  HUMAN  FORECASTER, 
ACCORDINGLY,  A  OuASIMATHEMATICAL  MODEL  WAS 
DEVELOPED  USING  MATRIX  NOTATION  TO  DESCRIBE  A 
technology,  an  example  of  a  forecast  of  computer 
technology  Made  SEVERAL  YEARS  ago  is  included, 

(AUTHOR)  "  ( U  * 
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SELF-EVALuATIoNAl  RESPONDING  and  typographical 
cueing:  TECHNlOUrs  FOR  PROGRAMING  SELF- I NSTRuCT I  ON AL 
READING  materials!  (U> 

peb  6 *4  9 p  Hershberger , wayne  t 

CONTRACT:  N0NR307700 

UNCLASSIFIED  REPORT 

supplementary  note-  pub.  in  journal  of  educational 
psychology  vss  ns  pbbb.rg  i  96h  (copies  not  available  to 
ddc  or  clearinghouse  customers:. 

DESCRIPTORS:  (•LEARNING,  READING),  ( • EDUC AT  I  On ]  APPLIED 

psychology:,  retention’  Reaction  ( psychology ) ’  students, 

PSYCHOMETRICS,  FACTOR  ANALYSIs,  EFFECTIVENESS  (U) 

Identifiers:  typographical  cueing,  cues  (stimuli), 
programmed  instruction’  evaluation  <u> 

the  study  assesseo  the  effects  of  complex 
TYPOGRAPHICAL  CUBING  (HIgH-UGHTInG  ESSENTIAL 
LESSON  CONTENT)  and  SelFeVAlUAT IOnAL  RESPONSE  items 
(QUIZZING  the  REaOER  ON  THE  ESSENTIAL  CONTENT) 
upon  the  learning  and  retention  of  both  enrichment 
and  ESSENTIAL  LESSON  CONTENT  FOR  BOTH  DISCURSIVELY 
and  tersely  written  texts,  a  total  of  iao 
PRETESTED  FIFTH-GRADE  STUDENTS  READ  lessons  on 
history  and  SCIENCE  ano  took  IMMEDIATE  and  delayed 
POSTTESTS  on  each  TOPIC.  ANALYSIS  of  gain  scores 
revealed  that:  u>  self-evaluational  response 
items  reliably  Enhance  learning  and  retention  of 

ESSENTIAL  CONTENT  WITHOUT  DETRACTING  from  ENRICHMENT 
content,  (B)  COMPLEX  TYPOGRAPHICAL  CUEING  FAILS 
TO  INCREASE  LEARNING  of  EITHER  t*pe  of  content,  and 
(C)  OMITTING  THE  ENRICHMENT  CONTENT  (  I  ,  E .  , 

YCRSE  TEXT)  REDUCES  REAOjNG  TIME  BUT  NOT  AMOUNT 
LEARNED.  (AUTHOR:  (U) 
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mar  6*4  6p  HERSHBERGER ,  RAYNE  A,  (TERRY, 

DONALD  F,  I 
CONTRACTS  N0NR307700 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE:  PUB.  IN  JOURNAL  of  APPLIED 

psychology  v<*9  ni  pss-ao  feb  jras  (copies  not 

AVAILABLE  TO  DOC  OR  CLEARINGHOUSE  CUSTOMERS), 

descriptors:  (^learning,  reading),  (^reading,  training 

DEVICES) i  ( *TR A  I N I NG  DEVICES,  READING)!  RETENTION, 

education!  students,  performance  tests,  errors,  analysis 
of  variance,  applied  psychology  « u > 

identifiers:  typographical  cueing,  programmed 
instruction  (U) 

THIS  STUOV  ASSESSED  THE  INSTRUCTIONAL  EFFECTIVENESS 
of  SIMPLE  AND  complex  FORMS  OF  TYPOGRAPHICAL  CUING  IN 
both  conventional  ANO  PROGRAMED  TEXTS,  a  total  of 
118,  PRETESTED.  bTH-GRADE  STUDENTS  read  an  bth-grade 
HISTORY  lesson  and  were  later  retested,  analysis 
of  GAIN  SCORES  REVEALED  THAT!  (A>  SIMPLE 

typographical  cuing  distinguishing  core  from 
enrichment  content  ENHANCES  the  ratio  OF  IMPORTANT  to 
unimportant  content  learneo  without  affecting  the 
total  amount  LCARNEOI  (B)  COMPLEX  TYPOGRAPHICAL 
CUING  DISTINGUISHING  S  CATEGORIES  OF  LESSON  CONTENT 
fails  TO  INCREASE  LEARNING  OF  EITHER  CORE  OR 
ENRICHMENT  CoNTEnTI  (Cl  THE  PROGRAMED  OR  OMIZZED 
text  IS  MORE  EFFECTIVE  THAN  THE  CONVENTIONAL  TCXT| 

AND  (D)  THE  EFFECTS  OF  SIMPLE  TYPOGRAPHICAL  CUING 

and  programed  quizzing  appear  independent  and 
additive,  (author)  (ui 
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descriptive  note i  a  professional  paper, 

mar  65  209  CaPFRET.UOhN  G,  J 

"EPT,  NO.  SP-2002 

UNClASs I p Ifo  REfoRT 

SUPPLEMENTARY  NOTEf^  PRESENTED  AT  ThE  SDC/UNIV,  OF 
GEORGIA  COnFERENCeI  ATmENs.  Ma«  2R-3|,  J96S, 

DESCRIPTORS!  (.COMPUTERS.  DECISION  MAKING)!  (.DECISION 
MAKING,  COMPUTERS,!  PROGRAMMING  (COMPUTERS),  EDUCATION, 

management  engineering!  Data  processing  systems, 
automation,  probability  (U 

computers  are  tools  Tq  help  man  think,  they  do 
not.  strictly  speaking!  ever  make  decisions,  we 

MAKE  THE  DECISIONS  WHEN  WE  WRITE  the  PROGRAMS  WHICH 
SPECIFY  What  is  to  BE  DOnE  UNDER  EACH  FORESEEABLE 
CIRCUMSTANCE,  in  so  OoINg,  OuR  Values  ARE  EXPOSED-- 
to  our  own  view  *nd  to  others,  some  of  the 
RESISTANCE  To  THr  USE  OF  COMPUTERS  in  the  MANAGEMENT 
of  human  institutions  may  arise  from  anxiety  about 
the  computer  imperative!  the  need  to  make  EXPLICIT 
the  bases  upon  which  we  intend  to  take  actions  and  to 

SELECT  AMONG  ALTern AT j vES .  HOWEVER,  PROPERLY 

understood,  this  imperative  may  In  the  long  run  not 
only  require  but  permit  more  creative  and  FLEXIBLE 
management  and  Control  systems  in  education,  with  the 
object  of  improving  our  capacity  to  predict 
consequences  and  to  Respond  to  rapidly  changing 
circumstances,  (author,  IUI 
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APR  65  !0P  COULSoN , JOHN  E.  I 

REPT.  NO.  SP-1999 

unclassified  REPORT 

SUPPLEmENTaRT  NOTE:  PRESENTED  AT  THE  NATIONAL  CONVENTION 
OF  THE  NATIONAL  SOCIETY  FOR  PROGRAMMED  INSTRUCTION, 
Philadelphia,  may  6,  i96S. 

DESCRIPTORS!  <*EOuCATION,  TRAINING),  (^TRAINING  DEVICES, 
EDUCATION),  COMPUTERS,  LEARNING  (u> 

I  DENT  I p I ERs '  PROGRAMMED  I  NS  T  RyC  T I  ON  <y) 

THE  OBSTACLES  0 1 SCUSSED  ARE  I  ll)  A  LACK  OF 

understanding  in  the  educational  community  of  what  it 
means  TO  define  educational  OBJECTIVES  IN  OPERATIONAL 
terms,  <2>  tme  tendency  of  program  producers  ano 
school  administrators  to  force  programs  on  the 
TEACHERS  WITHOUT  enlisting  TmE  TEACHERS’  support  or 
telling  them  how  the  materials  Should  be  used  in  the 

ONGOING  CLASSROOM,  (J)  TOO  STEREOTYPED  AND 

unimaginative  a  view  of  programmed  instruction  on  the 

part  OF  PROGRAM  WRITERS,  IN)  LACK  of 
consideration.  BY  PROGRAM  PRODUCERS  and  users  ALIKE, 
of  the  Impact  that  programmed  instruction  must  have 
on  all  PARTS  OF  A  SCHOOL  SYSTEM  IF  THE  POTENTIAL 
ADVANTAGES  Of  INOI VIOUALiZED  PROGRESS  ARE  TO  BE 
REALIZED,  and  IS)  LACK  OF  PROPER  LESSON  SHAPING 
BY  EMPIRICAL  CUT-ANO-FIT  TEChNIOuCS,  OF  TME 

programmed  materials  being  produced  and  solo  today, 
general  approaches  to  eliminating  these  obstacles 

are  SUGGESTED.  IAUTHOR)  ( y | 
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supplementary  note*  speech  at  conference  to  mark  the 
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EDUCATIONAL  TESTING  SERVICE,  PRINCETON,  N.  J. 

DESCRIPTORS!  (*EDuCaTI0N,  SYSTEMS  ENGINEERING^ 

(•SYSTEMS  ENGINEERING,  EDUCATION),  TRAINING,  COMPUTERS, 
test  methods,  teaching  machines,  simulation  iui 

IDENTIFIERS!  TECHNOLOGY^  TIME  SHARING  JCOMPUTeRS)  ( U » 

discusses  the  ideal  school  and  the  deficiencies  in 
the  present  educational  system,  describes  some  of 
the  recent  advances  In  Educational  technology!  using 
AS  A  Point  Op  REFERENCE  the  EDUCATIONAL  RESEARCH  and 
development  at  the  system  development 
CORPORATION.  INDICATES  The  MEASURES  TO  BE  taken 
TO  ACHIEVE  The  I  DEAL  SCHOOL.  I AUThOR I  |U» 
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DESCR I  FT  I VE  MOTES  FINAL  REFT, 
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OEsCRIFTORsS  ( •FSyCMOLOGY,  INSTRUMENTATIONS,  (•0I0ITAL 
COMPUTERS,  CONTROL  SYSTEMS),  FS YCMOACOUST I CS ,  DECISION 

making,  human  engineering,  pattern  Recognition,  display 
SYSTEMS,  reaction  I  PSYCHOLOGY , \  experimental  data, 
BEHAVIOR^  automatic,  design  iu) 


THE  REPORT  OCTAIiS  THE  DEVELOPMENT  or  metmoos  for 
USING  a  DIGITAL  COMPUTER  (The  DIGITAL  EQUIPMENT 
CORPORATION  POP-1 >  TO  CONTROL  APPARATUS  and 

experimental  procedures  in  psychological  experiments, 

it  OESCR I BES  the  DESIGN  OF  EQUIPMENT  FOR  A  MuLTI- 
SUBJECT  OISPlAT  S*STEN  ANO  A  PSYCHOACOUST I C 

laboratory  system,  an  experiment  illustrating  the 
use  of  the  system  is  incluoeq,  (autmqR)  iu> 
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Supplementary  note* 

DESCRIPTORS;  IpEDuCaTION.  COMPUTERS!,  (^computers. 
EDUCATION),  DIGIT*,.  COMPUTERS.  OAT*  PROCESSING  SYSTEMS, 

Instructors,  teacming  machines  (U> 

identifiers:  programmed  Instruction,  technology  «ui 

ACCEPTANCE  Or  TH|r  mIGh-SpEEO  oigital  computer  has 
BEEN  REMARKABLY  FAVORABLE,  ESPECIALLY  IN  NATIONAL 
DEFENSE*  IN  BUSINESS  and  INDUSTRY,  and  in  SCIENCE, 
APPLICATIONS  in  these  fields  ARC  BRIEFLY  DESCRIBED. 
EDUCATION  IS  DlScUSSCo  IN  TERMS  OF  The  TYPES  OF 
INFORMATION  PROBLEMS  that  are  ROYEN  THROUGH  the 
FABRIC  of  The  ENTIRE  EOUcaTIaNAL  PROCESS!  FROM 
PROBLEMS  OF  COLLeCTINq'  <T0R|N6,  COMMUNICATING. 
RETRIEVING.  ANO  aISPLAYInG  INFORMATION!  TO  PROBLEMS 
OF  RECEIVING.  LEaRNINgI  aNO  USING  INFORMATION, 

these  problems  ah  considered  amenable  to  solution 
by  computer  ARPLif At  Ions,  SOME  of  the  values  and 

FORCES  UNoERlvINq  AMERICAN  EDUCATION  ARE  DESCRIBED. 

AS  *CLL  as  Some  of  the  RESPONSES  OF  the  educational 
SYSTEM  to  CHANGING  NEt^s;  E,c..  CURRICULUM  REFORM, 
PROGRAMMED  INSTRUCTION.  SCHOOL  ORGANIZATION, 
INSTRUCTIONAL  MATERIALS.  AND  THE  COUCATJON  Op 
TEACHCRt.  THESE  values.  FORCES,  *N0  RESPONSES  A*C 
OtSCUSSfO  RlTNlN  the  FRAttCRORK  OF  RCOUIRCMCNtS  for 
more  EFFICIENT  Information  PROCESSING  systems  as 
PROV | 0|0  %T  COMPUTERS,  IaUThqRi  (REVISION  OF  a 

Chapter  In  a  study  REPORT  Subm|TTC0  to  the  u,  S, 

OFFICE  OF  E0UCAT,0N.  -APPLICATION  OF  ELECTRONIC 
DATA  PROCESSING  methods  |N  couc  *  T  |  ON  *  ,  UA*.  I  *  AS  I 

IW» 
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(•EDUCATION,  ENGINEERING),  I •ENGINEERING, 
•COMPUTERS.  TRAINING  OEviCES).  MATHEMATICS, 
STUDENTS.  PROGRAMMING  (COMPUTERS)  (U> 


THE  ENGINEERING  COMMUNITY  is  VERY  much  AWARE  of  the 

rafid  increase  or  scientific  knowledge  and 

TECHNOLOGICAL.  APPLICATIONS,  tCCAuSC  IT  IS 
IMPOSSIBLE  To  INCLUOE  all  the  NEW  KNOWLEDGE  and 
technology  in  the  engineering  curriculum,  a  new  look 
or  restructuring  of  the  engineering  curriculum  is 
rcouirec.  a  substantial  aid  in  helfing  the 

ENGINEERING  EDUCATOR  RESTRUCTURE  the  CURRICULUM  is 

the  modern  computer,  efficient  use  or  modern 
COMPUTERS  by  INSTRUCTORS  of  ENGINEERING  MATHEMATICS 
can  ELIMINATE  MUCH  OF  THE  UNNECESSARY  ROTE  OR 

mechanical  manipulation  in  h«ny  of  the  courses. 

MANY  new  ANO  unique  COMPUTER  PROGRAM*  will  have  to 
be  written  FOR  EACH  SEGMENT  or  The  ENGINEERING 
CURRICULUM,  the  FACULTY  ANO  STUDENTS  MUST  BE  ABLE 
TO  UNOtRfTANo  The  use  OF  THE  COMPUTER  ANO  BE  ABLE  TO 

access  tmESE  computer  programs  during  normal 

CLASSRDOm  STuOY,  COMPUTER  APPLICABILITY  IN 

individual  classrooms  rill  »llor  for  the  exploration 

OF  HANT  MORE  PROBLEMS  OF  A  GrCAT(R  DEGREE  OF 

sophistication  ano  complexity  than  can  «c  currently 
explored,  this  broader  base  op  applied  problems 

will  4fro*0  THE  ENGINEERING  sTUOCNT  THE  OPPORTUNITY 
TO  Oa IN  A  GREATER  DEPTH  OF  WnOERST An© |n6  ANO  INSIGHT 
INTO  THE  APPLICATIONS  or  HOOfRN  ENGINEERING, 

(AUTHOR)  ( u ) 
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supplementary  note.  repoKt  on  research  on  pre¬ 
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INSTRUCTORS,  STUDENTS,  LEARNING,  ThEORY  (U) 

identifiers:  programmeo  Instruction  (U> 

essential  principles  of  programed  instruction. 
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DESIGN  and  Use  of  INFORMATION  systems  for  automated 
on-the-job  training,  volume  hi,  experimental  use  ok 
three  INSTRUCTIONAL  concerts,  (U> 
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descriptors:  (-training  devices,  command  ♦  control 

SYSTEMS) j  ;*COMMAnO  ♦  CONTROL  SYSTEMS,  TRAINING 
DEVICES),  DESIGN,  AUTOMATION,  TEACHING  MACHINES, 
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identifiers:  on-the-job  training,  man-machine 
systems  iu> 

the  REPORT  DESCRIBES  THREE  EXPERIMENTS  IN  BHICH 
novel  TEACHING  CONCEPTS  rere  demonstrated,  these 
concepts  had  been  PROPOSED  IN  PREVIOUS  REPORTS  BUT 
THEIR  EFFECTIVENESS  REMAINED  TO  BE  VERIFIED 
EXPERIMENTALLY.  THE  RESULTS  #ERE;  (1)  A 
TEACHING  PROGRAM  ordered  ACCORDING  to  the  discovery 
PRINCIPLE  SIGNIFICANTLY  reduced  errors  and 
PERFORMANCE  TIME  over  that  observed  after  training 
with  A  CONVENTIONAL  TRAINING  manual,  (2)  slides 
PROjecTEO  DIRECTLY  onto  A  CONTROL  console,  TOGETHER 
with  a  taped  lecture,  rere  found  to  be  an  effective 
method  of  PRESENTING  an  AUTOMATED  training  program, 

(3)  GRAPHICAL  LOGICAL  FLOW  DIAGRAMS  rERE  FOUND  TO 
be  EFFICIENT  INSTRUCTIONS  FOR  TEACHING  procedures  roR 
PERFORMING  a  OUERYING-REASONING  TASK,  it  ras 

concluded  that  these  concepts  should  be  exploited  in 

TRAINING  PROGRAMS  FOR  OPERATORS  of  AIR  force 
INFORMATION  SYSTEMS.  (AUTHOR)  (U> 
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decision  making,  display  ststems,  teaching 
machines 

IDENTIFIERS:  FLOW  CHARTS,  MAN-MACHJNE  SYSTEMS* 

ON-THE-jOB  training 


(U) 

iU) 


the  report  describes  the  results  and  conclusions  qp 

A  STUDY  WHICH  WA$  DIRECTED  AT  THE  DEVELOPMENT  OF 
PRINCIPLES  For  The  DEsiGn  Of  AUTOMATED  INSTRUCTIONAL 
sussystems  for  information  systems,  a  series 
of  four  technical  documentary  reports  have  been 

ISSUED  WHICH  DESCRIBE  IN  DETAIL  ThE  ACTIVITIES  ANd 

results  of  Each  aspect  of  the  study,  this  report 
brings  together  and  summarizes  the  results  reported 
IN  The  INoIVIoUAi  DOCUMENTS,  and  INCLUDES  ADDITIONAL 

items  which  did  not  warrant  separate  documentation, 
.author)  (0I 
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IDENTIFIERS:  FLOW  DIAGRAMMINGjCOMPUTERS) ,  flow 

charts 

four  small  groups  of  college  students,  selected  to 
approximate  a  group  who  had  been  found  to  have 
DIFFICULTY  In  SUCCEEDING  in  the  navy  basic  course 
in  computer  programing,  were  taught  FLOW  CHARTING  for 

COMPUTER  PROGRAMING  PURPOSES  BY  TWO  METHODS  AND  TWO 

lengths  0f  practice,  the  only  significant 
differences  founo  concerneo  the  influences  of 
APTITUDE  AS  MEASURED  by  THE  MATHEMATICS  tests  from 
the  navy  OFFICER  CLASSIFICATION  BATTERY  and 
by  proGRaMER  APTITUDE  TESTS,  IT  IS  TENTATIVELY 
concluded  that  selection  is  a  more  important  problem 
IN  TRAINING  PROGrAMERS  than  METHODS  qf  training. 
OBJECTIVE  methods  WERE  DEVELOPED  for  grading  the 
final  EXAMINATION  flow  CHART  EXERCISE.  PLANS 
INCLUDE  oEVClOPInG  ANO  SIMPLIFYING  this  GRADING 
PROCEDURE  for  use  WITH  OTHER  OCSJGNS,  (AUTHOR!  (U» 
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tables 

identifiers:  programmed  instruction 


in  laboratory  experiments,  conducted  rith  12 
COLLEGE  STUOEnT  SS  RHO  CoMFlETEO  PROGRAMED  LESSONS 
at  a  teaching  machine  during  tri ce-per-reek  sessions. 
SS  RERE  AUTOMATICALLY  SCORED  separately  for 
correctness  ano  roR  speEo  of  correct  ansreringi  Their 

POINTS  RERE  LATER  qF  mONeTARv  VALUE  TO  SS  RH0 

CONTINUED  FOR  THr  month  of  experimentation,  SS 
operated  the  lettereo  kEv  corresponding  to  the  first 

LETTER  OF  the  LAST  RORO  of  ThEIR  ANSRER.  REAdAND- 

ans*er  times,  obtaineo  In  a  previous  study,  were 
CONSIDERED  In  ESTABLISHING  CIRCUITS  FOR  SCORING  The 
speed  of  each  correct  aNsrer  in  relation  to 
INDIVIDUAL  FRaMEs  of  MATERIAL.  ANSRERS  SCORED  as 
fast  «erE  FOllORed  by  CIRCUIT  CHANGES  RHICH  ALLORCO 
PROPORTIONATELY  lESS  time  For  a  Next  CORRECT  RCSPoNSt 
1°  *c  *f®*co  *s  fast,  typically,  failures  to  obtain 
sco  es  relaxed  Scorinq  standards,  scoring  for 
speeo  occurred  During  half  or  each  of  the  tr©  ,at 
LEAST)  LESSON  PRESENTATIONS,  ACCORDING  TO  A 
COUNTERBALANCED  DESIGN,  CUMULATIVE  records 
INDICATED  SS •  GRnSS  RERFoRNAnCI.  CORRECT  ANSrERS. 
SPEED  SCORES.  AN0  EOUJRNeNT  FUNCTION,  PRINTING* 
COUNTER  RECORDS  inoICaTCo  Each  REaO-ANO  ANSRER  TIME 
IN  SECONOS » 
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lOENTlFItRs!  PROGRAMMED  INSTRUCTION, 

FILMSTRIPS  (U» 

in  the  preparation  op  pilmeo  programeo  instruction, 
several  considerations  are  Involved  in  the  choice 
between  shoes  ano  filmstrips,  in  this  report,  the 

CONS!DERaT 10ns  OF  REVISION,  cUAMTITy,  length, 
storage!  RECYCLING.  ASPECT  Ratio,  CHANGE  TINE.  RANDOM 
ACCESS  AN0  continuous  REPETITION  are  brieply 
DISCUSSED.  A  COMPARISON  OP  COSTS  OP  PREPARING  A 
MASTER  of  the  FIlMCO  PROGRAM  AND  DUPLICATE  COPIES  IS 

m a o c ,  as  a  guide  to  the  preparation  op  pilmstrirs 
BY  StAPP  PHOTOGRAPHERS,  some  op  THE  PROBLEMS  INVOLVED 
ARt  olSCuSSCo.  namely,  single-p»ame  cameras,  the 
preparation  0p  pl»t  copy,  exposure  and  splicing, 

O'MER  Ml"  FORMATS  »}TM  POSSIBLE  APPLICATION  in 
audio-visual  PROGRAMING  ARC  oCSCRIBCD.  ( AUTHOR!  tu> 
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IDENTIFIERS:  AUDIo-VISuaL  EQUIPMENT,  FILMSTRIPS, 

PROGRAMMED  INSTRUCTION  I u  > 

the  increasing  need  for  audiovisual 
AUT0|NSTRuCT10NAL  EOUIPMeNT  in  a  wide  range  op 
APPLICATIONS  has  CREATED  a  major  problem  in 
DEVELOPMENT  op  SaTISPacToRT  COUIPmENT  TO  MEET  the 
VARYING  OEMAnoS.  each  SPECIFIC  situation  requires 
a  CERTAIN  COMBINATION  OF  OPTICAL,  MECHANICAL  AND 

electronic  functjons  s»h  1  cM  cannot  necessarily  be 

ADAPTED  To  SUBSEouENT  USAGES  op  The  EOUIPMENy, 

This  RESULTS  tITHER  IN  »hE  COSTLY  ACQUISITION  OP 

many  similar  pieces  op  Equipment  0r  in  undesirable 
Restrictions  on  the  Instructional  techniques  that 
might  re  useo.  This  stuoy  examines  existing  and 
POTENTIAL  AREAS  op  APPLICATION  for  audiovisual 
AUTO|NfTRuCT|ONAL  EOUIPMeNT  aND  PROPOSES  A  MODULAR 
APPROACH  |N  THE  DEVELOPMENT  OP  NCR  EOUIPMENT,  EACH 
HOOULC  ROULO  EMBODY  A  SEPARABLE  MAJOR  FUNCTION  ANq 
ROULO  be  INTERCHANGEABLE  |N  the  SYSTEM,  THE 
PROPOSED  BASIC  MoOULES  «OULO  INCLUDE!  II)  A 
SHOE-CHANGER  MOoulE.  til  A  F’LHSTRIP  MOOULE; 

II)  A  FAMILY  OF  SCREE*  MoOULES,  « R »  A  FAMILY 
OP  light  SOURCE  MODULES.  1*1  AN  AUDIO  RECORO  AND 
playback  module.  14)  thRee  signal  pulsing 
MODULES.  (?)  A  MulTIPlEChOICE  response  MOOULE* 

ANO  IBi  A  RRITE-IN  RESPONSE  MODULE. 
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identifiers:  programmed  instruction,  audio-visual 
equipment  I u > 

THE  INCREASING  0EMAN0  for  LOr-PRICEd  PROJECTORS  For 
SELF-INSTRUCTIONAL  purposes  has  prompted 
INVESTIGATION  of  design  FACTORS  RMICH  CONTRIBUTE  to 
the  MANUFACTURING  COSTS  IN  ThIS  CL*SS  of  PROOUCT, 

because  cost  ano  intended  use  arc  prime  factors, 
design  must  be  caSeo  upon  the  optimum  combination  of 
optical  components  rhich  satisfies  these  design 
OBJECTIVES,  the  PROBLEMS  of  the  PROJECTOR  ocsign 
itself  A*e  CONSIDERED,  PRIMARILY  THE  design 
considerations  for  optical  components  that  might  be 
USED ,  RECENT  DEVELOPMENTS  in  lens  and  REFLECTOR 
FABRICATION  methods  00  NOT  YET  PERMIT  a  REDUCTION  of 
COST  BLLO«  That  of  CONVENTIONAL  METHODS  ANO  OESIGnS. 
SOME  PRInCIRlE*  and  PRACTICES  FOR  REAR  PROJECTION 
ARE  PRCSENTEO.  *n0  THE  INTERDEPENDENCE  OF  MAJOR 
FACTORS  iNvOlVCO  In  ma*IM||JnG  screen  PERFORMANCE  IS 
EXPRESSED  IN  MATHEMATICAL  TCrMS,  THE  ENVIRONMENTAL 
factors  of  room  illumination  level,  audience  sue  ano 
the  contrast  or  the  filmed  material  arc  fowno  to  be 
HIGhl*  INFLUENTIAL  in  The  DESIGN  OF  A  REARPRojECTION 
OEVJCC.  (AUTHOR)  tu» 
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IDENTIFIERS:  INTRINSIC  PROGRAMMING.  PROGRAMMED 

INSTRUCTION 

to  a i 0  those  resp0nSi«lC  por  the  preparation  or 
INTRINSICALLY  programmed  INSTRUCTIONAL  materials,  the 
PROCEDURES  and  TrCHN|o,,E«  DEVELOPED  by  the 
EDUCATIONAL  science  DIVISION  or  u.s, 

INDUSTRIES.  INC.:  hAVf  HEHE  rEEN  oRGanUEd  Into  a 
PRACTICAL  RORkINc,  guide,  the  ORGANISATION  or  THtS 
REPORT  CLOSELY  PolLORS  TmE  SEOUENcE  OP  STEPS  RE0U|RE0 
TO  PRODUCE  an  ErrECTlvE  INTRINSIC  PROGRAM. 
although  other  Systems  or  programming  are 
I  CENT  I F I Eo •  THIS  GuIOC  Is  SPEC  I r I  CALL  Y  INTENoCO  POR 
USE  IN  THE  PREPARATION  of  INTRINSIC  PROGRAMS  |N 
EITHER  boor  or  TuTORPIL"  PQRmAT.  IU) 
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variables.  OATA  PROCESSING  TCCHNIOUCs  HAVE  BEEN 

applied  to  educational  studies,  information  handling 

and  cGMhuNICaTION  PHOBLEHS.  the  COMPUTER  NAS  SERVED 
NOT  ONLY  as  A  POrERPUL  INVEST I6AT0*f  TOOL  «WT  ALSO  AS 
AN  INSTIGATOR  or  MORE  SIGNIFICANT  PROBLEMS.  IN 

both  OF  these  "OlES  COMPUTERS  have  seen  having  a 
profound  EFFECT  on  BEHAVIORAL  SCIENCE  RESEARCH. 
iauthohi  ly» 


167 


UNCL*S»|P  ICO 


I 


UNCLASSIFIED 

DOC  R£ROrT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /OHKOB 
AO-617  775 

•EROSRaCC  HCOICAl  RESEARCH  labs  rright-ratterson  aFS 
OH  I  0 

ADJUNCT  To  SElF-rtUOT  fOr  AIRCREW  REFRESHER  TRAINING 
UNDER  QFERATl0NAt  CONDITIONS  IN  ThE  AIR  DEFENSE 
COHHANO.  <Ui 

OESC  R  I  R  T  I  WE  NOTEi  F|NAl  RfiFT,  FOR  MAR-OCT  4*. 

HAR  *s  3ip  HetErToONAuD  E.  I 

Reft.  no.  ahRl-tr-as-o* 
froj:  1710 
tasks  itioot 

uNClASSIFIfd  REfoRT 

Supplementary  note* 

OESCRIFToRS:  I • E  Due  A  T Ion.  TRAINING  DEVICES). 

(•TRAINING  DEVICE*!  EOuCAtION*.  (•AVIATION 
FERSOnNEL,  TRAINING  DEVICE^).  TEACHING  MACHINES. 
STUOEnTS.  learning!  tests!  A!r  DEFENSE  command  (U) 

The  RARER  IS  A  RcROFT  OF  The  OEVClORMEnT  AND 
EXPERIMENTAL  comparison  of  A  SELF-STUOT  TECHnIOUE 
• l TH  CONVENTIONAL  CLASSROOM  methods  AS  a  MEANS  of 
refresher  training  or  aIr  crews  under  oferational 

CONDITIONS.  The  SElF-STUdT  TECHNIQUE  CONSISTED  or 

(ISA  comprehensive  SERIES  Or  HUL M RLE-CMO I CC 
questions  covering  the  SuOuect  hatter  rith  Each 

QUESTION  REARING  REFERENCE  To  TM£  RAGE  AND  RaRAGRaRH 
OF  A  MANUAL  CONTAINING  TmE  DETAILED  INFORMATION  ON 
•  M I  Cm  the  QUESTION  RAs  SaSEo!  « * »  A  RUNCh»OAro  8T 
rhich  students  Immediately  OfTCRMiNEO  rhetmer  the | R 
ANSWC*  TO  each  OuCSTIon  rAS  CORRECT  or  INCORRECT.  ANO 
(*»  THf  MANUAL  To  RH | c  M  fTUOENTS  RCECRRfO  E0« 
information  when  thCt  chose  an  INCORRECT  anSrCR  To  a 
OUESTION.  TM|  CONCLUSION*  are  I  II)  The 
fseRaration  anO  administration  or  the  self-Stuot 

TECHNIQUE  It  i'NT  |  RfLT  RlTHlN  the  c*R*»ILITT  0E  AN 
ORERaT|ONaL  SOUAoRON  r | Tn  ONlT  A  minimum  of  cuIOAnCEi 
i8 1  in  tne  operational  Setting,  TNt  sclf>stuot 
TECHNIQUE  IS  SURrR l OR  TO  CONVENTIONAL  C L *SSRoOM 
METHODS  In  Its  Effect  I vEnESS  AS  A  means  or  aefRESmCR 
TRAINING!  ANO  U»  STUOfNtS  F  »V0*  THf  SELF-STyQV 
METHOD  for  RCFREsneR  TRAINING.  (AUTHOR)  iu» 
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learning'  TRAINING  devices!  SPECIAL  PURPOSE 
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GREAT  BRITAIN  <U> 

the  f i elo  of  teaching  machines  is  reviereo  ritm 
particular  Emphasis  on  adaptive  teaching  systems,  or 
SYSTEMS  | N  RmICH  Tm£  TEACHING  MACHINE  IS  AN  ADAPTIVE 
CON* roL  HECHANISH.  The  a  1 H  of  the  REvlE*  IS  TO 
INDICATE  the  VINO  OF  MACHINERY  THAT  EXISTS,  THE  K I  NO 
a?  WORV  THAT  IS  BEING  DONE,  AND  THE  RESULTS  THAT  ARC 

aoicvco.  the  probleh  or  designing  an  adaptive 
control  hCCHanISh  FOR  Ah  ADAPTIVE  teaching  system  If 
DISCUSSED.  The  ARGUMENT  is  CONCENTRATED  on  a 
SINGLE  CASE  FOR  «M l CM  A  CERTAIN  OCStGN  (OR  TEACHING 
STRATEGY  EMBODIED  IN  A  DESIGN)  CAN  BE  JUSTIFIED. 

t«e  oiscuSSIon  mat  be  or  interest  to  the  control 

ENGINEER  BECAUSE;  (II  THE  PROCESS  TO  be 
CONTROLLfO,  A  LEARNING  PROCESS  IN  MAN,  HAS  AN 

unfamiliar  logical  calibre  (to  illustrate  this  i 
shall  EXHIBIT  Tm£  minimal  mOqCL  FOR  man  THAT  IS 
needed  to  OCSIGN  such  A  control  mCChaNISM)!  |«» 

Th£  system  IS  RELATIVELY  (NTrACTABLC  ano  the  DESIGN 

PROCEDURE  is  genuinely  CYBERNETIC!  <J*I  tt  If 
Shorn  ThaT  ThE  man  is  OVNAMlcALLT  STaBLC  ONly  |F  hIS 
ENVIRONMENT  | S  SO  AOJUSTCO,  BY  ThE  AOAPT I vE  MACHINE, 
that  HIS  RATf  of  LEARNING  can  Bt  ALRAVS  POSITIVE) 
l«l  thE  TEACHING  SYSTEM  IS  OCSIOnEO  «t  SPECIFYING 
A  SYaSILIIING  SYSTEM  ano  LATfR  arguing  that,  BECAUSE 
dynamic  stability  IMPLIES  the  EXISTENCE  of  a  positive 
learning  rate.  Ant  STABILIZING  tvSTfn  is  also  * 
teaching  STSTE"!  ano  (S»  there  are  mant  OTHER 
t atraC T arLC  systems,  notably  IN  the  SOCIAL  SCIENCES 
ano  in  CONNECTION  RltH  INDUSTRIAL  ORGANIZATIONS, 

rhiCm  might  be  controlled  in  a  very  similar  fashion. 
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PERSONNEL  ( g ) 

the  purpose  of  The  stuot  a as  to  explore  the 
feasibility  of  using  a  Computer  to  teach  a 
PSYCHOmOTqR  task;  I.E.:  operation  of  a  5-key  chord 
keyset  for  binary  coding,  the  other  functions 
STUDIED  WERE  mode  of  PRESENTING  PROMPTS  (VISUAL, 
TACTUAL)  and  effects  of  FEEDBACK  upon  PERFORMANCE, 
the  AUTOMATED  VISUAL  and  tactual  prompting  MODES 
WERE  COMPARED  with  what  MIGHT  BE  CONSIDERED  TO  BE  A 
’TRADITIONAL1  mode.'  In  Which  SUBJECTS  (SS) 

LEARNED  The  CODE  by  REFERRING  TO  a  CODE  SHEET,  THE 

results  indicated  that  none  of  the  methods  of 
prompting  was  superior  To  The  others,  however’  the 
fact  that  ss  couid  be  taught  to  perform  a 
psychomotoR  task  by  means  of  a  computer  is  a 
significant  advance  In  Training  procedures,  the 
results  also  indicated  that  the  provision  of  feedback 
aided  PERFORMANCE  for  e  *  c  h  of  the  prohpting  modes, 

(U) 
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PROGRAMMED  INSTRUCTION  cu) 


one  PURPOSE  of  This  paper  WAS  to  present  a 
CONCEPTUALIZATION  OF  THE  TEACHING-LEARNING  process  in 
a  ‘my  th*t  permits  the  development  of  a  cbis 

<  COMPUTER-BASED  INSTRUCTIONAL.  SYSTEM),  one 
FUNCTION  OF  the  CBIS  IS  THE  DEVELOPMENT  OF  REAL- 

TIME  models  in  the  form  of  computer  programs  that 
teach,  with  these  programs,  *E  CAN  PERFORM  a 
second  FUNCTION  WHICH  is  TO  CONDUCT  research  relating 
to  THE  DECISION  PROCESSES  NECESSARY  for  TEACHING,  a 
second  PURPOSE  Was  TO  INDICATE  ways  in  which 
SOCRATES  (SYSTEM  FOR  ORGANIZING  CONTENT  TO 
REVIEW  and  teach  EDUCATIONAL  SUBJECTS)  IS 
BEING  used:  (A)  TO  CONDUCT  RESEARCH  RELATING  TO 
AN  IDIOGrAPHIC  MODEL  of  TUTORIAL  INSTRUCTION!  (B) 

TO  STUDY  BASIC  VARIABLES  RELATING  TO  LEARNING  AND 
TRANSFERi  AND  (C)  TO  DEVELOP  THE  TECHNOLOGY  OF 
USING  A  CBIS  TO  GENERATE  LEARNING  MATERIALS, 
results  from  several  different  APPLICATIONS  of 

SOCRATES  WERE  SUMMARIZED,  (AUTHOR)  (U> 
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this  paper  has  outlined  the  nature  of  the  systems 

APPROACH  AS  IT  ReLATEs  To  INSTRUCTION,  A  GENERAL ! 

but  operational,  model  of  instruction  as  a  tutorial 
system  ALSO  was  presented.  The  schematics  of  an 
actual  COMPUTERASSISTEO  INSTRUCTIONAL  MODEL  KNOWN  AS 
SOCRATES  HAVE  BEEN  OEscR|BEo.  the  MODEL  IS 

cybernetic,  it  also  Relates  the  learner's 
characteristics  to  teaching  decisions  and  in  this 
SENSE  it  is  IoI06raPHic.  IN  ADOITION,  it  PERFORMS 
the  NECESSARY  FUNCTIONS  for  highly  adaptive 
INSTRUCTION  WITH  INSTRUCTIONAL  OBJECTIVES,  as 

implemented  in  Socrates,  this  involves  a  three- 
PROCESS  cycle.  The  first  of  THESE  CONSISTS  of  the 
PRETuToRIaL  DECISIONS  WHICH  match  individual 
differences  among  learners,  the  second  of  these 

CONSISTS  OF  TUTORIAL  DECISIONS  WHICH  ARE 

implementation  Op  a  specific  set  of  rules,  the 
third  of  these  consists  of  the  changing  of  tutorial 
DECISIONS  WHICH  involves  the  substitution  of  a  set  of 
rules  whenever  The  PREVIOUS  SET  Fails  to  produce  the 
desired  performance,  (author)  <u» 
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THE  gain  in  KNOWLEDGE  ACCRUING  through  use  of 
telephonic  ADJUNCT  TRAINING  was  INVESTIGATED  among 
INDIVIDUALS  OF  LIMITED  formal  EDUCATION,  the 
RESULTS  i NO  I C ATEo  that  BOTH  ADJUNCT  augmented 
TELEPHONIC  TRAINING  ano  adjunct  AUGMENTED  reading 
were  more  effective  than  either  reading  or 
UNAUGMENTED  telephonic  TRAINING  FOR  presenting  ATTACK 
SURVIVAL  MATERIAL  TO  THIS  SAMPLE  OF  SUBJECTS,  THE 
TWO  PRIOR  STUDIES  IN  THE  PROGRAM  ARE  REVIEWED,  AND 
THE  IMPLICATIONS  OF  THE  OVERALL  PROGRAM'S  RESULTS  FOR 
PUBLIC  EDUCATION  In  CIVIL  defense  are  discussed. 
(AUTHOR)  ( u  > 
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THE  REPORT  DESCRIBES  EXPERIMENTS  CONCERNED  RlTH  TmE 
VALIDITY  OR  AN  AuTONATRO  COUnCELInG  SYSTEM. 

RORVy  STMQRADE  StUOENTS  rROM  TME  RALO  ALTO 
j  SCHOOL  OlSTRicT  RARTIClP*TEO  IN  TmE  VALIDATION 

!  stuoy,  the  cumulative  rEcORos  or  the  ho  students 

were  ANALYZED  sv  the  AUToMATEO  APPRAISAL  PROGRAM  and 
the  HO  students  participated  IN  TmE  AUTOMaTEo 
educational  planning  intcrvic»,  trenty  or  tm*  so 
STUDENTS  also  RErE  INteRvIEREO  by  THE  OR  t  G I N*L 
counselor  rhose  behavior  ras  being  simulated  by  the 
I  automated  program,  the  other  to  students  rere 

INTCRVIERtO  BY  A  SECOND  COUNSELOR  RROM  THE  SCHOOL 

oistrict,  both  counselors  made  appraisals  or  the 

i  STUOENTS  RROh  THf  STUOENT  CUMULATIVE  RECORD.  THE 

PERFORMANCE  or  The  AUTOMATED  COUNSELING  SYSTEM  RAS 
COMPAREO  TO  THE  PERFORMANCE  OF  the  TRO  COUNSELORS  on 
S  THE  ROlLOrING  ROuR  VARIABLES!  THE  APPRAISAL  OR 

!  pupil  records  prior  to  tme  interviir,  the  post- 

intcrvier  aprraual  or  students,  the  educational 

;  OECIStONS  MADE  By  THE  f TgOENTS ,  ANO  THE  COMPLETENESS 

OF  STUDENTS*  EDUCATIONAL  plan,  this  is  or. 

I  PRIISEn'S  DOCTORAL  DISSERTATION.  (AUTHOR)  ItM 
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A  COMMON  ASSUMPTION,  SUPPORTED  bt  the  THEORETICAL 
FORMULATIONS  of  AUSUBEL  <I’*J)  AND  GAGNE 

(19*5)  and  the  programming  techniques  advocated 

BY  CROWOER  ( 1 9*0 | ,  IS  THaT  LEARNING  AND 

retention  of  a  hierarchical  task  are  both  facilitated 
by  mastering  each  successive  part  before  proceeding 
to  the  next  part,  on  the  basis  of  this  assumption 
it  was  hypothesited  that:  In  a  hierarchical 

LEARNING  task,'  (A)  IF  part  I  is  MASTERED,  ss 
ARE  ABLE  TO  LEARn  PART  tl  FASTER  AND  WITH  FEWER 

errors  than  ip  part  i  is  not  mastered  before 
PROCEEDING  To  part  II!  EtC.I  (8>  when  the 
terminal  test  requires  every  s  to  review  previously 
presented  materials  until  me  is  able  to  answer  every 
question  correctLy,  ss  who  are  required  to  master 
each  SUCCESSIVE  p«rT;0F  THE  TASK  BEFORE  PROCEEDING 
TAKE  LESS  TOTAL  ,1E  TO  HASTE*  THE  TERMINAL  TEST  THAN 
ss  who  proceed  from  part  to  part  with  no 
requirement  of  mastery:  ici  ss  who  are  required 
to  master  each  successive  part 
PROCEEDING  Retain  the  MATERIAL 
proceed  from  part  to  part  with 
MASTERY  EVEN  WHEn  THE  terminal 
S  TO  REVIEW  PREVIOUSLY  presented 
is  able  to  answer  every  question 

( AUTHOR) 
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setter  than  s$  who 
no  requirement  of 
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materials  until  he 
correctly. 
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CURRENT  interest  in  the  educational  problems  op  the 
indigenous  population  op  the  southwestern  united 
STATES,  INCLUDING  INDIANS  and  spanIsh-speaking 
PEOPLES  IS  high,  THE  PAPER  DISCUSSES  THE  GENERAL 
SIZE  AND  DISTRIBUTION  or  THESE  POPULATIONS  IN  THE 
SOUTHWEST.  In  ADDITION,  SELECTED  RESEARCH 
FINDINGS  RELATING  TO  EFFORTS  to  develop  improved 
methoos  of  dealing  with  the  educational  problems  or 
THESE  PEOPLE  ARE  PRESENTED,  FINALLY,  the 
APPLICABILITY  OF  CERTAIN  EDUcATORY  techniques,  such 
AS  PROGRAMMED  INSTRUCTION,  Is  DISCUSSED, 

(AUTHOR)  !U» 
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1  DENT  I E I ERS I  REINeORCEHENT(PSyCHOl06Y)  , 

PROGRAMMED  INSTRUCTION  (Ul 

THE  study  ATtEHPtEO  TO  ASSESS  TH£  CPEECTS  OP  SOCIAL 
REINFORCEMENT  ON  PERFORMANCE  IN  A  PROGRAMED  LEARNING 
task,  the  FGy R  EXPERIMENTAL  CONOITIOnS  THAT 
QCTCRMINEO  TmE  TREATMENT  GROUPS  rERCj  POSITIVE, 
NEGATIVE,  POSITIVE  and  NEGATIVE,  and  no  SOCIAL 
reinporcement  (Evaluating  peeobacki. 

informational  FEEDBACK  IN  TM(  BRANCHING  PROGRAM  USED 

in  the  experiment  ras  identical  for  all  groups, 

ONE  HUNDRED  and  eight  male  H|OM  SCHOOL  STUDENTS 
•ERE  RANDOMLY  ASSUNEO  TO  QN(  QP  THE  POUR  TREATMENT 
GROUPS.  RESULTS  INDICATE  THAT  NEQA  Y | yC  EVALUATIVE 
FEEDBACK  proouceo  the  LARGER  VARIANCE  IN  achievement, 
PERFORMANCE  lCVEl  IS  HIGHER  «M£N  NEGATIVE 
reinforcement  IS  GIVEN  than  *mCn  |T  |S  not  GIVEN, 
POSITIVE  EVALUATIVE  FEEDBACK  RE  I nPOAcChENT  0|0  NOT 
AFFECT  PeMFORMANcE,  TmE  NUMBER  of  significant 
CORRELATIONS  BETbEEn  ACHIEVEMENT,  on  THE  ONE  hand, 

ANO  VERBAL  AnO  ABSTRACT  REASONING  APTITUDES  ANO  IB 
PF  INTELLIGENCE  FACTOR  ON  TH(  OTHER  hand,  TENDS  to 

decrease  pith  increasing  social  reinforcement 

CONOITIOnS.  AC  I  NFqRCEnENT  ATTENUATES  THE 

USUAL  CORRELATION  BETrECN  INTELLIGENCE  ANO 
ACH|CvCMENT  test  PERFORMANCE  following  programed 
learning.  Mil 
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REPT,  NO.  R-*AB 
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UNCLASSIFIED  REPORT 
SUPPLEMENTARY  NOTEf 

DESCRIPTORS!  (•TEaChINq  MACHINES.  DIGITAL 
COMPUTERS),  DECISION  MakInG.  $TU0EnTS,  COMPILERS. 

television  oIsplav  systems,  education, 

RrogRamminq«cqhpute"S) '  automatic,  learning  iU) 

IDENTIFIER*!  COC  |  AO**  COUPLER.  FLaTO  teaching 
system,  time  shaRingicomPutersi .  learning 
MACHINES  *u> 

the  use  or  a  HiGH-sPCE0  dIOital  computer  as  a 

CENTRAL  CONTROL  element  PROVIDES  GREAT  FLEXIBILITY  IN 
AN  AUTOMATIC  TEACHING  SYstEM.  USING  A  COMPUTER- 
based  S VSTEM  PERMITS  VERSATILITY  in  TEACHING  LOGICS 
SINCE  CHANGING  The  tyre  oF  TEACHER  MERELY  REOUIRES 
changing  the  commuter  program,  not  th  hardware, 

IN  AODITION,  HA V  t  nG  access  to  the  decision-making 

CAPACITY  OF  A  LARGE  COmPuTER  LOCATED  AS  ONE  UNIT 
PERHITS  COMPLICATED  OEdSlONS  TO  «E  MADE  FOR  EACH 
STUDENT,  SUCH  CAPACITY  SoULD  BE  PROHIBITIVELY 
OPENS!  VC  TO  pROvtOt  BY  MEANS  OF  ©EC  I  S  I  ONMAK  |  nG 
EOUlPMfNT  LOCATEo  aT  EACh  STUDENT  STATION,  ThE 

results  or  Exploratory  OuEUInq  studies  Sho*  that  the 
system  could  teach  as  many  as  a  Thousand  students 
simultaneously  hthout  Incurring  a  noticeable  delay 
por  any  stmdent‘s  rcoucSy,  tne  eoucayional  Results 
thus  PA*  have  been  extremely  encouraging,  however; 

RfLlABLt  CONCLUSIONS  ON  EDUCATIONAL  ACHIEVEMENT  MUST 
ARAlT  THE  RESULTS  OF  MORE  TmoROUGh  (XPE»ImENyS  NOW  IN 
PROGRESS  WMlcH  InclUOE  LaRGCR  NUM»ERS  OF  STUDENTS 
LE a*n t nG  under  A  variety  of  CONDITIONS.  ThE 
AOAPTABILITT  and  use as i l  t  t y  df  the  system  FOw  a 
variety  or  purposes  in  Covcayion  ano  tne  dEnavioral 
ano  physical  sciences  have  been  clearly  demonstrated, 
i author)  *u» 
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PROGRAM  ALPHA-.NUHERIC  beacon  system.  (U» 

DESCRIPTIVE  NOTE!  PINAL  REPT. 

JUN  AS  TOP 
REPT.  NO.  PX-lSJR 
CONTRACT!  PAANRA-Aoao 

pro j i  tos-aooo 

MONITOR!  SROS  ,  RO-4S-7Y 

UNCLASStPlEO  report 
SUPPLEMENTaRT  NOTE! 

descriptors:  i •programming! computers* ,  air  trapp 
control  systems: ,  i*raoar  beacons,  air  trappic 
control  systems: ,  i«air  trappic  control  systems, 
radar  scaconsi,  display  svstehs.  checkout 
PROCEDURES,  operations  RESEARCH,  digital  SYSTEMS 

VIOEo  INTEGRATION 

lOcNTtriCRs:  span(stored  program  alpha- 

NuMEricBEACON  SVSTE'I 

the  stored  program  alpha-numeric  beacon 
STSTCH  PROVIDES  CNROUTC  area  CONTROLLERS  rith 

bright  displat  or  symbolic  ano  alpha. numeric  data 
relative  to  CONTROLLER  INITIaTEO  TRACKS  and 
AUTOMATICALLY  MAINTAINS  CONTINUOUS  ASSOCIATION 
BETrcEN  this  OATa  ano  BEACON  VIDEO  By  MEANS  OP 
DIGITAL  TRACKING  TECMnIOUES.  THE  SYSTEM  CONSISTS 

op  a  digital  comrutatiOnal  Subsystem,  three  beacon 

BUBSTiTEMB.  and  A  DISPLAY  SUtSTSTEM.  SORK 
PERPORMfo  UNOER  THJ*  CONTRACT  INCLUDES  OESIGN  AND 
PREPARATION  OP  The  COMPUTER  PROGRAM  rOR  TNt 

operational  system,  electrical  and  operational 
integration  op  the  ststem  at  tne  air  route 
TRAPPU-CONTrOL  CENTER  at  in9i  ANAPOLIt, 

(NOIanaI  ANO  CNECKOUT  OP  the  SYSTEM  to  veript  ITS 
COMPLIANCE  To  GOVERNMENT  SPEcIPICAT IONS  and 
REQUIREMENTS,  all  STfTEM  EBUIPMEnTB,  THE  STSTEM 
site!  ano  Btrc  PuRNlfNlNGS  *t*E  PROVIDED  Of  TNt 
GOVERNMENT.  TME  major  PUNCTIONAL  elements  op  the 
OPERATIONAL  COMPUTER  program  ARE  TRACKING,  PROCESSING 
OP  CONTROLLER  INSERTED  data  ano  requests,  and 
PREPARATION  OP  PROPERLT  PORMATTEO  MESSAGES  P OR 

oisplay,  the  tracking  Puncti«n  is  multistats 
alpha.  Beta,  straight  line  tracking,  the 

AVAILABILITY  op  YNC  SYSTEM'S  GENERAL  PURPOSE  OIBITAL 

computer  made  possible  an  approach  tq  equipment 
ststem  integration  shich  «as  primarily  oaseo  upon  a 
sequence  op  spec t ally  designed  programeo  tests,  iwi 
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harvard  un i v  cahrridge  mass 

The  RELATION  of  POSTTEST  PERFORMANCE  TO  RESPONSE- 
CONTINGENCIES  in  PROGRAMMED  INSTRUCTION,  <u» 

JUN  6s  15p  ShERMaN, mark  a,  I 

contract:  af i r i 62« > -2ror 

PROj:  * F  -  7  6  B  2 

task:  76fl2oR 

monitor:  Esc  ,  TR-AS-357 

UNClASsiFIeO  REPORT 
Supplementary  note? 

descriptors:  (*programmed  instruction, 

EFFECTIVENESS!^  T^CHInG  MACHINES.  STUDENTS, 

TESTS,  RECALL,  LEaRNINgI 

PERFORMANCEIHUmAN,  iu> 

TWO  PROGRAMS,  CONTAINING  FICTITIOUS  SUBJECT  MATTER. 

WERE  EMPLOYED  in  A  STuoY  designed  to  compare  the 
teaching  EFFECTIVENESS  (AS  MEASURED  by  POSTTeST) 

of  textual  Material  presented  in  as 

CONTINGENCIES  for  RESPONSES  in  a  program,  or  (2! 
as  material  upon  which  Responses  were  not 
CONTINGENT.  THE  CONTENT  OF  The  PROGRAMS  was 
identical!  and  They  DIFFERED  only  in  that  material 
whose  reaoing  was  necesSaRv  for  correct  responding  in 

ONE  PROGRAM  WAS  not  NEcEsSARy  FOR  CORRECT  RESPONDING 
IN  THE  OTHER  and  VICE  versa.  THE  POSTTEST  WAS  THE 
SAME  FOR  ALL  SUBJECTS,  HaLF  of  the  posttest 
related  to  material  which  was  responsecont i ngent  in 
one  of  the  programs,  and  the  other  half  related  to 

MATERIAL  WHICH  Was  RESPOnSE-cONT J ngent  in  the  OTHER 
program.  RESULTS  INDICATE  That  RESPONSECONT l ngent 
material  leads  to  higher  posvtest  scores  tma&  the 

SAME  MATERIAL  WHfN  IT  IS  NOT  NECESSARY  FOR  CORRECT 
RESPONDING  RITHIn  the  PROGRAM,  the  PROBABILITY  of 
INFORMATION  BEING  ACQUIRED  from  a  PROGRAM  IS 

increased  when  this  Information  is  response- 
contingent.  (AUTHOR)  IU) 


182 


UNCLASSIFIED 


UNCLASSIFIED 


DDC  REPORT  eIBLIOCRAPHY  SEARCH  CONTROL  No.  /OHKOB 

AD-62*  152  <9/2  &/R 

BOLT  BERaNEK  AND  NEftMAN  INC  CAMBRIDGE  HASS 

CTCL0P&-2:  A  computer  system  that  learns  to 
SEE,  !U> 

DESCRIPTIVE  note:  final  SCIENTIFIC  REpT.  1  JuL  6R-U 
OCT  65, 

OCT  65  68p  Bloom, BURTON  H,  ;marill. 

thomas  ; 

REPT.  NO.  TR6S-RD1-1  .BBN1333 
CONTRACT:  AF  1  9  (  62a  I -<4306 

proj:  af-hami 

T  A Z  '<  :  9691-02 

MONITOR!  AFCRl  6£-731 

UNCLASSIFIED  REPORT 
SUPPLEMENTARY  NOTE: 

DESCRIPTORS:  <«FAtTERN  RECOGNITION, 

PrOGRaMMInG(CoMPUtERS)), 

(♦PROGRAMmING(C0MPUTERS> ,  PATTERN  RECOGNITION), 
(•LEARNING.  PrOGRaMMINGICOMPUtERS) I ,  DIGITAL 

computers,  analysis,  artificial  intelligence. 

computer  STORAGE  DEVICES,  INFORMATION  RETRIEVAL  (U> 

identifiers:  LIST  PROCESSING,  CYCLOPS  computer 

SYSTEM, PDP-l  COMPUTER  (U> 

THE  DESIGN  OF  the  CYCLOPS-2  STSTEM  Is  discussed 
IN  DETAIL.  When  COMPLETED,  The  system  will  have 
the  ABILITY  TO  RECOGNIZE  VISUAL  SHAPES  COMPOSED  OF 
ARBITRARY  LINES,  TO  ANALYZE  scenes  composed  OF  such 
shapes,  and  to  learn,  i,e.,  to  Improve  its  own 
performance  by  examining  correctly  labeled  examples, 
the  techniques  embedded  in  t*e  design  are  quite 
general  ano  can  be  applied  t q  other  recognition  or 
LEARNING  SITUATIONS  than  THOSE  CYCLOPS-2  was 
SPECIFICALLY  DESIGNED  TO  HANDLE,  (AUTHOR)  (U> 
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MONITOR:  RaOC  .  TR-<>5-5i3 

UNClASsIFIpo  REPORT 

SUPPLEMENTARY  NOTE;  see  ALSQ  AO-R3&  3  R  7  . 

descriptors;  (^learning  machines,  networks:, 

(•COMPUTER  LOGIC,  PATTERN  RECOGNITION), 

classification^  d4ta  storage  systems,  linear 
systems,  mathematical  logic  <uj 

identifiers:  threshold  logic  unit  iu> 

this  is  a  working  paper  concerned  with  the  problem 
of  determining  the  information  storage  capacities  of 

NETWORKS  OF  LINEAR  THRESHOLD  OEVIcES,  CAPACITIES 

for  single  element  networks  and  low  dimensional 
multielement  networks  are  found ,  and  bounds  on 
capacities  are  discussed  for  general  networks, 

(AUTHOR)  (U) 
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UNCLASSIFIED  report 
SUPPLEMENTAL  NOTE: 

descriptors:  (^learning  machines,  adaptive  systems), 

CONTROL  SYSTEMS,  AUTOMATIC,  OPTIMIZATION, 

ARTIFICIAL  INTELLIGENCE.  MATHEMATICAL  MODELS  I u > 

CONTROL  DEVICES,  BIOLOGICAL  OR  OTHERWISE,  WHICH  ARE 
ABLE  to  ADJUST  Their  OWN  INTERNAL  parameters  are 
OlSCuSSED.  IT  IS  SHOWN  THAT  jNDER  CERTAIN 
CIRCUMSTANCES  the  ADJUSTMENT  process  must  depend  ON 
EXPERIMENTAL  FLUCTUATIONS  superimposed  ON  EITHER  the 
PARAMETERS  OR  the  CONTROL  SIGNALS".  ThE  WAY  IS 
studied  in  which  the  effective  fluctuations 
ATTRIBUTED  To  the  parameters  can  best  be  computed 
from  FLUCTUATIONS  of  the  CONTROL  signals,  a 

MATHEMATICAL  COMPARISON  IS  GIVEN  of  TWO  WAYS  IN  WHICH 

a  self- i mprov i ng  controller  may  operate,  namely  with 
and  without  an  explicit  model  of  the  environment, 
for  A  SIMPLE  CONTROL  TASK  the  TWO  are  shown  to  be 
almost  exactly  equivalent,  (author*  <u> 
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supplementary  note*  presEnteo  at  the  aeds-st anford 
conference.  October  31-nOvEmbeR  3,  ipas,  at  stanforo 
un  1  v . 

DESCRIPTORS:  (•EDUCATION.  COMPUTERS).  (•COMPUTERS, 

EDUCATION).  Data  PROCESSING  SYSTEMS,  universities, 
management  engineering*  personnel,  training  t u » 

DESIGNING  AN  INFORMATION  SYSTEM  REOUIRES  THAT  THE 

administrator  think  Carefully  and  make  very  explicit 
his  objectives  ano  criteria,  and  some  observers  feel 
that  such  AN  imperative  is  a  USEFjL  discipline  in  its 
own  right,  as  the  nEEo  for  regional  and  inter- 
INST ITuTIONAl  USE  OF  COMPUTER  AND  INFORMATION  SYSTEMS 
INCREASES,  New  ARRANGEMENTS  WILL  bE  NEEDED  FqR 
COOPERATION,  both  VERTICALLY  AND  hORIZONTaiLy]  AM0NG 
ANO  BETWEEN  INSTITUTIONS  ANq  THE  I R  GOVERNING  OR 
REGULATORY  BOARDS,  steps  WILL  have  rO  BE  TAKEN  to 
PROVIDE  TRAINING  and  ORIENTATION  rOR  ALL  LEVELS  Or 
management  in  higher  eoucaTion,  especially  in  the 
training  OF  novice  administrators  who  WILL  Manage 
TOMORROW’S  SYSTEMS  OF  HIGHER  EDUCATION,  USINq  THF. 
EXISTING  TECHNOLOGY  (NOT  ALL  OF  IT  AS  YET  W I oEL  V 
OISSEMINATED  OR  WELU  uNOeRSToOO).  IT  is  POSSIBLE  TO 
DRAW  A  PICTURE  Of  the  UNIVERSITY  OF  TOMORROW  |N  WHICH 
the  computer,  with  its  attenoant  peripheral  equipment 
ano  software  systems,  will  be  a  basic  and 
indispensable  part  of  the  fabric  of  management  as 
well  as  of  the  Total  operating  ano  i nstpuct ional 
program  of  the  Institution,  the  main  problem  at 
THE  moment  Is  not  the  TECHNOLOGY.  WHICH  has  OUTPACED 
ITS  USE*S  in  higher  EouCaTIOn,  but  oisscminaticn, 
DEVELOPMENT,  and  THE  TRAINING  of  APPROPRIATE 
PERSONNEL.  (AUTHOR)  (U) 
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1 /FOO 1-05-03 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE: 

DESCRJPTORsS  ( «le aRN I NG  MACHINES, 

microminiaturization (Elect ronicss)  ,  (^pattern 

RECOGNITION,  LEARNING  MACHINES).  (‘BIONICS, 

M l CRQM IN  I ATURjZATlONl ELECTRONICS)  1  ,  ( • ART  I E I C AL 

Intelligence,  pattern  recognition),  analog 

Systems,  vision,  sound,  sensory  mechanisms, 

nerve  cells,  nervous  systems,  simulation  iu> 

most  models  of  pattern  recognition  processes  are 
CONCEIVED  WITHOUT  REGARD  TO  THE  DIFFICULTIES  WHICH 
MIGHT  BE  ANTICIPATED  IF  ONE  HAD  TO  FABRICATE  A  PULL 

scale  engineering  model  embodvIng  the  proposed 

PRINCIPLES,  THIS  report  DISCUSSES  RECOGNITION 
SYSTEMS  WHICH  TAkE  INTO  ACCOUNT  the  fabrication 

limitations  one  woulo  expect  to  encounter  in  the 

CONSTRUCTION  of  EXTREMELY  high  density 
MICROELECTRONIC  pattern  RECOGNITION  systems,  the 
RESULTING  ANALOG  SYSTEMS  RESPOND  TO  TRANSIENT 
PATTERNS  and  the  VARIOUS  ARTIFICIAL  NEURONS  WITHIN 
them  exhibit  functional  behavior  comparable  to  that 
found  In  BIOLOGICAL  PROTOTYPES,  the  application  of 
these  PRINCIPLES  IS  FIRST  DISCUSSED  in  terms  of  A 
visual  processing  system  which  would  cxhibit  many  of 
the  PROPERTIES  ATTRIBUTED  to  nerve  fibres  in  the 
VISUAL  SYSTEMS  OF  FROGS  AND  C*TS,  INCLUDING  THOSE 
LINE  SENSING  PROPERTIES  ATTRIBUTED  By  HUB! L  TO 
FIBRES  IN  the  CAT’s  VISUAL  CORTEX,  the  manner  IN 
which  these  game  principles  c*n  be  applied  to  the 
PROBLEM  0 F  sound  recognition  is  then  considered, 
methods  of  realization,  ano  an  important  function 
of  learning  in  such  systems,  are  also  discussed, 

(AUTHOR)  lu) 
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PEOERATIOn  OF  AMERICAN  SOCIETIES  FOR  EXPERIMENTAL  BIOLOGY 
WASMINGTON  0  c 

1965  congress!  International  federation  for 

DOCUMENTATION  ( F | o  )  ,  10-15  OCTOBER  1965,  WASHINGTON, 
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descriptors:  (•DOCUMENTATION.  SYMPOSIA),  abstracts, 

education,  training!  eastern  europe.  Pakistan, 

LIBRARIES.  SOUTH  AMERICA.  SWEDEN,  INFORMATION 

retrieval,  Canada!  France!  japan,  west 
Germany!  management  Planning,  transformational 
grammars.  CLASSIFICATION,  COMPUTERS.  OPTICAL 
SCANNING,  PUNCHED  tape"  MaN-MACHINe  SYSTEMS  (U) 

identifiers:  mac  project,  file  structures, 

CITATIONINoEX,  USFR  SURVEYS  <U) 

THE  BOOKLET  CONTAINS  ABSTRACTS  OF  SYMPOSIUM  PAPERS 
AND  CONTRIBUTED  PAPERS  PRESENTED  at  THE  196S 
CONGRESS,  SYMPOSIUM  ABSTRACTS  ARE  GROUPED  IN  FIVE 
TOPIC  areas:  (I)  EDUCATION  ANO  TRAINING  OF 
documental i Sts ,  «2i  organization  of  information 

FOR  documentation!  I3|  INFORMATION  NEEDS  OF 

SCIENCE  and  technology!  (R»  information  needs  of 

SOCIETY,  and  (5)  PRINCIPLES  oF  DOCUMENTATION  ANO 
systems  DESIGN.  CONTRIBUTED  ABSTRACTS  ARE  arranged 
ALPHABETICALLY  By  name  of  The  FIRST  author,  an 

AUTHOR  INDEX  is  INCLUoEO.  (AUTHOR)  (U> 
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UNCLASSIFIED  report 

SUPPLEMENTARY  NOTE: 

DESCRIPTORS:  <*NERVOUS  SYSTEM,  CODING), 

(•INFORMATION  RETRIEVAL.  COOING),  LEARNING. 

NERVE  CELLS,  reports,  PUNCHED  CARDS, 

STIMULATION,  REACtION(PSYCHOLOGY)  , 

programm i ng ( computers t  <u> 

identifiers:  perceptrons, 

ReINfoRCEmENT(PSTcHOlOGY) ,  DESCRIPTORS  (u) 

the  problem  of  economically  linking  a  large  number 
of  stimuli  with  a  large  number  of  potential  responses 
is  considered  to  resemble  a  problem  of  efficient 
RETRIEVAL  OF  OOCuMEnTS  (The  RESPONSES)  ON  The 
BASIS  OF  THEJR  CHARACTERIZATION  BY  DESCRIPTORS  (THE 
STIMULI  to  which  THE  RESPONSES  are  APPROPRIATE), 

IN  THIS  RETRIEVAL  PROBLEM,  A  METHOD  WHEREBY  THE 
CODES  For  DESCRIPTORS  ARE  RANDOM  POSITIONS  IN  A 
CODING  FIELD,  ANq  WHEREBY  COOES  FOP  ALL  APPLICABLE 
descriptors  are  SUPERIMPOSED  IN  THE  same  field,  seems 
to  BE  the  SIMPLEST  WAY  OF  AVOIDING  SERIOUS 
DIFFICULTIES  OF  RETRIEVAL,  after  a  REVIEW  OF  THIS 
METHOD,  the  POSSIBILITY  IS  CONSIDERED  THAT  VERY 
SIMPLE  NEURAL  MECHANISMS  COULD  embooy  the  ESSENTIAL 
FEATURES  OF  the  mETHOO.  THE  AIM  OF  THE  DISCUSSION 
IS  TO  LEaRN  WHETHER  VERY  SIMPLE  STRUCTURES  AND 
PATTERNS  OF  REINFORCEMENT  WOULD  BE  ADEQUATE  TO  CARRY 
OUT  uSEFyL  INFORMATION  PROCESSING  IN  THE  BRAIN.  AnO 
TO  SHOW  SOME  CONCEIVABLE  FUNCTIONS  OF  SIMPLE  NEURAL 
NETWORKS  THAT  THE  EXPERIMENTER  MIGHT  KEEP  IN  MINO, 

the  discussion  also  shows  ho*  the  structure  of  a 
SIMPLE  'PEHCEPTRoN-L IKE •  net*ork  is  SUGGESTED  »V  THE 
REQUIREMENTS  OF  a  RETRIEVAL  TASK,  (AUTHOR)  (ul 
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unclassified  report 
Supplementary  note. 

DESCRIPTORS:  (.RUSSIAN  LANGUAGE,  PROGRAMMED 

INSTRUCTION).  EDUCATION*  TEACHING  METHODS, 

MILITARY  TaCTicS,  INSTRUCTION  MANUALS, 

VOCABULARY  ( u I 

to  enable  the  combat  soldier  to  Obtain  perishable, 
tactical  information  from  newly  captured  prisoners  or 

WAR.  A  BR  » EP  ,  SElP-INstRiiCT  lON«L  RUSSIAN  LANGUAGE 
COURSE  WAS  DEVELOPED  ANO  EVAlUATEo.  materials 
OBTAINED  FROM  QUESTIONNAIRES  ADMINISTERED  op  COMBa.T- 

exper ie.nceo  personnel  were  reviewed  and  refined, 
resulting  in  a  final  version  op  course  content  that 

COVERED  areas  OP  INFORMATION  L I *El  Y  TO  BE  USED  IN  ANY 
OFFENSIVE  OR  oCFfNSlVr  QUESTIONING  SITUATION,  the 
course  was  taken  by  ij  students  having  language 

APT l TUqCS  ranging  from  0  TO  THE  R7TH  PERCENT  I lE  ON 
the  ARMY  LANGUAGE  APT|TUoE  TEST,  UPON 

completion,  they  were  tested  on  content  acquisition 
op  all  material  in  tmf  course  and  on  ability  to  use 
The  material  to  obtain  Information  prom  NATIVE 
RUSSIANS  DURING  simulated  COmBAT-aREA  QUESTIONING, 

THE  RESULTS  WCRE  A  HEaN  OF  RJS  CORRECT  FOR 

speaking  ano  understanding  Russian  and  an 
mean  in  translating  answfRS  given  by  the  Russians, 
thus  ochonstrat t ng  the  feasibility  op  such  a  course, 
the  STRUCTURE  AN0  QUESTIONING  TECmNIOUES  SEEh 
EFFECTIVE  IN  HELPING  to  tUClT  UNoERS  T  ANDABLC  ANSWERS 
FROM  NONEnGL I SH-SPE AK I NG  PERSONNEL  ANO  MAY  SERVE  AS 
A  BASIS  FOR  DEVELOPMENT  oF  SIMILAR  COURSES  In  OTHER 
LANGUAGES,  I  A1J  T  Mqr  i 
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UNCLASSIFIED  report 
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DESCRIPTORS:  (^PROGRAMMED  INSTRUCTION,  LEARNING!, 

{•teaching  MACHINES,  digital  COMPUTERS!.  EOL'CATIOn, 
students]  MAN-HACHlNE  SYSTEMS, 
performance ( human > ,  experimental  design, 

DECISION  MAKING  !U> 

identifiers:  plato  teaching  system  tu> 

one  of  The  teaching  techniques  employed  in  the 
Illinois  STUoIES  in  INQUIRY  TRAINING  PROJECT 
a  a  S  A  LESSON,  REpLAB,  {RESPONSIVE  ENVIRONMENT 
PROGRAMMED  LABORATORY),  WRITTEN  FOR  USE  »ITm 
the  PLATO  COMPUTER-CONTROLLED  TEACHING  SYSTEM, 

the  lesson  Mas  oesigneo  to  oevElop  inquiry  skills 
anc  to  stuoy  inquiry  styles  of  individual  student*. 

A  Ficm,  shoring  an  EVENT  involving  A  BIMETALLIC 
strip  was  presented  to  the  students  by  mean*  of  a 

COMPuTER-ACT 1 VATEG  PROJECTOR,  THE  S T yOC NTS 
ANSWERED  QUESTIONS  ABOUT  the  EVENT  POSED  THEM  VIA  THE 
PLATO  'ElECThONJc  BOOK.’  ANSwERS  TO  SOME  DF  THE 
QUESTIONS  COyLO  be  FCUNO  by  CAREFUL  OBSERVATION  of 
THE  FILH.  OTuERS  By  OBTAINING  Fur T  Hf  b  INFORMATION 
FROM  RESULTS  OISPLArCO  on  *M£IR  •ELECTRONIC 
BLACKBOARDS'  by  the  COMPUTER  in  RESPONSE  TO  THEIR 
inquiries  in  the  plato  experiment  laboratory, 

PROPERTY  laboratory  or  condition  LABORATORY,  one 
SET  OF  OyCSTiONS  In  ThC  OuCStION  SEQUENCE  Tt*TCO  THE 
STUDENTS*  ABILITY  TO  GO  BCTOnO  The  DATA  THEr  MAO 
OBTAtNCO  from  The  computer  A*0  FORMULATE  TMEORtlS. 

THE  oETAILEO  RECyRQ  OF  THE  R£PL *B  STyOtNT 
RESPONSES  PROVIOCO  BY  The  PLATO  SYSTEM  GAVE  DATA 
FOR  A  CORRELATION  OF  VARIABLES  IN  The  REPLAB  LESSON 
•ITh  THOSE  FwOM  PRE-TESTS  and  POST-TESTS  GIVEN  The 
students.  (Author!  tu> 
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naval  TRAINING).  (.NAVal  TRAINING.  PROGRAMMED 
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EOUIPmEnT,  PSYCHOMETRICS.  DIRECT  CURRENT, 

circuits,  meters,  naval  personnel 
ioentIpieRS:  avionics  systems 

the  study  is  one  cf  a  series  op  investigations 

INVOLVING  A  VARIETY  Op  COURS e  CONTENT  AND  TRAINING 

conditions  where  progpamfd  instruction  will  be 
COMPARED  wITm  COwYCNYioNaL  CLASSROOM  instruction  to 
pro v  i  jc  information  about  the  general  utility  of 
programed  instruction.  Mg  re  the  performance  op  aoo 
trainees  taring  pa  hours  op  conventional  instruction 
in  electrical  calculations,  oiREct  current  circuits! 
ano  otRfcCT  current  heteRs  Is  compared  with  t^e 
PERFORMANCE  OP  IfsQ  TRAINEES  TAKING  19  HOURS  oF 
PROGRAMtO  INSTRUCTION  on  the  SAHC  CONTENT,  RESULT* 

indicate:  iii  t Mp  b*Sic  electronic*  students 
LCaRnEO  a  HElaTIvElT  LaRgC  BlOC*  OP  PROGRAMED 
material  to  about  the  s*mc  degree  but  in 
substantially  less  t | he  than  wa$  required  by 

CONVENTIONAL  INSTRUCTION:  <3,  TM£  CONSTRUCTED 
RESPONSE  €*ap|N*t|ON.  P»CP*RCO  POP  PROGRAMED 
instruction  purpose*.  E*mI*itco  Satisfactory 

RELIABILITY!  | ] I  THC  conventional  ANO  PROGRApEO 
INSTRUCTION  GROUPS  Dio  NqT  OlPPCR  S l GN I P I c ANTLT  with 

respect  to  Variability  in  RErpoRmancci  » «*  i  thc 
•09/PO  performance  lC  vPL  *  DP  programed  material 
OECRtASEO  AS  a  PunctI')n  nr  t*e  amount  op  programed 
MATERIAL  TESTED  AT  a  f,  |VfN  T  |MC  .  (AUTHOR! 
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unclassified  report 
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descriptors:  |*CA|PMICS.  data  PROCESSING  SYSTEMS), 

( • INroRMAT ION  RETRIEVAL.  GRAPmIC*!,  (•PATTERN 
RECOGNITION,  GRAPHICS),  (*OATa  PROCESSING  SYSTEMS, 
MILITARY  REQUIREMENTS).  DIGITAL  COMPUTERS, 

computer  logic,  training,  maps,  television 
communication  systems,  television  display  systems, 
PICTuaeS  I u  > 

identifiers:  hInos  ll.  SOS  9io  COMPUTER,  shift 
Re G l STEMS . symbols  ( U I 

THE  C*PERI«EnTS  on  the  RECOGNITION  OF  hanO^QRARN 
military  map  symbols,  USING  THE  C OGE - DC T C C T or  MA*h 
plate  In  »«t  1000-IMAGE  preprocessor,  have  seen 
CONTINUCo  *  I T m  EaCh  image  SEinG  oISPlayEO  In  a  SERIES 
o*  •  P  C  $  t  T | 0  n  S .  PLUS  A  IflTM  «IER  «ITm  The  ImaCE 
SOmc  a  m  a  y  larger.  This  gave  a  OATa  SET  OF  9050 

PATTERNS,  JinC  RE*t  UStO  FyR  Y  R  A  j  N l NG  j  S|0  F0» 

testing,  the  C»«0»  rate  RAS  relatively  higher  FOR 
the  training  0  *  t  a  AS  compared  RlTH  Previously 
RCPQAYtO  *CSyLTS.  BUT  RELATIVELY  LORE*  FOR  TnC  TE|T 
data.  The  P I E  C  €• 1  SC  L»NCaR  ST»UCTW«C  PfRFORMCO 
SIGNIFICANTLY  BEtTCR  than  the  committee  MACHINE,  a 
*p  !  C  f  account  is  GtvCN  of  T  h  s  HETMOO  usco  To  display 
THE  CHARACTERISTICS  op  The  OoT  PRODUCT  UNITS  IN 
MINOS  It.  T«t  Sh|FT-REGISTCR  interface  BETRECN  The 
TV  Camera  anq  TnC  SOS  910  ha*  ncr  BEEN  COmPlETEO 
AMO  IS  OPERATIONAL,  I ll  UST  R  a  T  IONS  *»E  SHORN  OF  The 
normal  picture.  QUANTIZED  p 1 1  TURC  .  I*C“L|NI  STORED 
picture’,  AN0  ZM-lINE  S  T  OR  t  P  FlCTyRE  FOR  THE  MAP 
5’KTOlV  USEO  IN  T*i  TESTS  OCSCNltEO.  (YuTmORi  |y» 
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descriptors:  (plearnINg  machines,  algorithms), 

(•ALGORITHMS,  LEARNING  MACHINES),  ARTIFICIAL 
INTELLIGENCE,  training^  SaODLE  point  method, 

OPTIMIZATION  ( u ) 

this  report  analyzes  the  deterministic  approaches 
WHICH  HAVE  been  applied  to  The  DESCRIPTION  Op  NEURAL 
NET  CONFIGURATIONS  AN0  TmEIR  TRAINING  ALGORITHMS 
which  employ  a  single  l*yER  of  trainable  gain 
elements  and  partition  The  input  space  by 
HYPERPLANeS,  the  nets  a«E  described  by  n- 
DIMEnSIONaL  GEOMETRIC  VECTOR  METHODS,  a  GENERAL 
algorithm  is  developed  Based  on  gradient  or  steepest- 
descent  methods  for  optimizing  a  system  given  a 

QUADRATIC  INDEX  0F  PERFORMANCE.  REDUCTIONS  Of  THIS 

algorithm  to  the  two  basic  classes  of  iai  error 
CORRECTING  and  <R)  forced  LEARNING  ALGORITHMS  AS 

special  cases  are  considered,  effects  are 

DISCUSSED  OF  cOMpoNENt  I mP E RF E C T I q N S  SUCH  AS 
SATURATION,  NONLINEAR  ADAPTION  RATES,  HYSTERESIS,  and 
COMPONENT  FAILURE.  EXAMINATION  OF  ADVANTAGES  AND 
DISADVANTAGES  of  the  VARIOUS  algorithms  INDICATE  THAT 
the  error  CORRECTING  ALGORITHM  and  ITS  MODIFIED  FORMS 
have  the  FOLLOWING  AREAS  OF  SUPERIORITY:  (1) 

capability  in  separating  separable  classes,  i2> 

ABILITY  TO  FORM  l E A S T- mE a N- S QU A R E  ERROR  FOR  NON- 

separable  classes'  (3)  minimum  magnitude  gain 

VECTOR,  and  ( M )  RELATIVE  INSENSITIVITY  TO 
COMPONENT  IMPERFECTIONS,  the  forced  learning 
algorithms  Respond  to  the  relative  frequency  of  The 
INPUT  CLASSES.  Where  thIs  sensitivity  IS 
important,  the  forced  learning  algorithm  may  be 
superior.  (Author)  cu> 
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computers  «u> 

IDENTIFIERS!  GOVERNMENT,  PUBLIC  ADMINISTRATION  <U> 

the  document  CONTAINS  a  selective  list  OF  SDC 
PUBLICATIONS  SELECTED  on  THE  BASIS  OF  THEIR  GENERAL 
OR  SPECIFIC  APPLICABILITY  TO  CURRENT  problems  OF 
state  ANo  local  GOVERNMENT,  WORK  of  A  MORE  BASIC 
research  nature  has  been  omitted,  the  list  is 
ORGANIZED  by  SUBSTANTIVE  CATEGORIES  and 
ALPHABETICALLY  by  author  WIThIN  each  CATEGORY.  THE 
categories  include:  public  administration,  urban 

AND  REGIONAL  PLANNING,  THE  ADMINISTRATION  OF 
JUSTICE^  BIO-MEOJCAL  SYSTEMS,  EDUCATIONAL 
systems,  computer  program  systems,  the 
DEVELOPMENT  and  MANAGEMENT  of  COMPUTER-BASED  systems, 
information  retrieval,  simulation,  ao  numbers 

are  PROVIDED  FOR  THOSE  OOCUMENTS  WHICH  CAN  BE 
OBT^INiU  rtiOM  'He  DEFENSE  DOcUi.tNTAT  IOm  CFNTL* 

OR  the  DEPARTMENT  of  COMMERCE'S  CLEARINGHOUSE 
FOR  FEDERAL  SCIENTIFIC  and  TECHNICAL 

INFORMATION,  (AUTHOR)  (U> 
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LEARNING) 

( *LE ARn I NG \ 
ANALYSIS  OF 

CU) 

UPON 

EXAMINED  using 
A  PROGRAM  IN  COUNTER  I NSUrGENC Y .  ThE  INDIVIDUALS 
WHO  SERVED  as  SUBJECTS  REPRESENTED  two  levels  of 
verbal  ABILITY.  PRACTICE  FRAMES  enabled  SUBJECTS 
to  proceed  th%duGh  the  program  at  a  faster  Rate  per 
frame,  make  fewer  program  errors,  and  score  higher  on 
a  RECALL  type  of  ACHIEVEMENT  test.  SUBJECTS  of 
higher  verbal  ability  were  able  to  proceed  through 

THE  PROGRAM,  at  A  FASTER  RATE!  MAKE  FEWER  PROGRAM 

errors,  and  exhibit  higher  scores  on  all  measures  of 

ACHIEVEMENT,  (AUTHOR)  <U> 
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THE  effect  OF  SPeCIAL  pRACTICE  FRAMES 
PROGRAMED  INSTRUCTION  PERFORMANCE  WAS 
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DISTRIBUTION  theory,  STATISTICAL  ANALYSIS, 

LEARNING  MACHINES,  learning,  AUTOMATA,  BIONICS, 
information  theory  cui 

IN  PART  J  OF  THIS  PAPER  (AD-628  706),  A 
NQN-PARAMETR I C  DISCRIMINATION  TECHNIQUE  WAS  PROPOSED. 

IT  WAS  SHOWN  THAT  WHEN  PERFECT  DISCRIMINATION  WAS 
POSSIBLE,  THIS  TECHNIQUE  ACHIEVED  THJS  PERFECTION  ANO 
in  certain  cases  achieved  it  with  a  finite  learning 
phase,  in  this  report,  properties  of  this 
technique  are  investigated  for' the-  case  when  perfect 
DISCRIMINATION  is  not  POSSIBLE,  in  particular,  it 
IS  SHOWN  that  even  under  these  conditions  asymptotic 
OPTIMALITY  in  the  risk  sense  is  attained, 

(AUTHOR)  <u» 
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THE  DOCUMENT  DESCRIBES  ThE  WORK  OF  SDC * S 
RESEARCH  and  TECHNOLOGY  DIVISION  for  1965, 

the  progress  of  the  various  studies  and  activities 
in  the  division  is  described  under  the  following 

MAJOR  HEADINGS.*  ADVANCED  PROGRAMMING, 

information  processing  research,  programming 
SYSTEMS,  data  BAPE  SYSTEMS,  LANGUAGE 
processing  and  Retrieval”  decision  processes’ 

EDUCATION  and  TRaININcI  MATHEMATICS  and 

operations  Research,  research  and  technology 
laboratory,  and  computer  center  department, 
in  addition,  the  report  contains  descriptions  of 
DIVISION-SPONSORED  books”  MEETINGS  and  COLLOoUIA, 

AND  PROFESSIONAL  ACTIVITIES  oF  THE  STAFF,  IAuTHORj 
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SUPPLEMENTARY  NOTE:  PROCEEDINGS  of  the  CONFERENCE  OF 
MILITARY  COMPUTER  EDUCATORS  (1ST),  conducted  at 
the  UNITED  states  military  ACADEMY  IN-17  JUNE 
1965, 

DESCRIPTORS!  (^COMPUTERS,  EDUCATION),  (^COMPUTER 
PERSONNEL,  TRAINING),  ( *TR A  I N  J  NG  DEVICES^ 

computers),  symposia,  data  processing  systems, 
military  training,  teaching  mechines,  computer 

OPERATORS  I u  > 

the  OBJECTIVES  of  the  conference  were  TO  PROVIDE 
ATTENDEES  an  opportunity  TO  ACCOMPLISH  ALL  OR  part  of 
the  FOLLOWING  DESIRABLE  goals:  (a>  coordinate 
PROGRAMS  of  INSTRUCTION,  (B)  compare  methods  of 
COMPUTER  INSTRUCTION,  (C)  REDUCE  REQUIREMENTS  FOR 
individual  coordination  visits,  <d>  develop 
CONSISTENT  philosophy  toward  computer  education, 

(E)  DETERMINE  LEVEL  of  computer  knowledge  DESIRED 
OF  INCOMING  STUDENTS  at  all  LEVELS  OF  MILITARY 
EDUCATION,  (F)  ANALYZE  service  REQUIREMENTS  for 
COMPUTER  EDUCATION  and  means  OF  SATISFYING  these 
REQUIREMENTS,  (G)  identify  specific  areas  of 
WEAKNESS  and  STRENGTH  in  computer  programs  now  being 
implemented  by  participants',  <h»  develop  methods 
AND  TECHNIQUES  by  which  computers  can  contribute  MORE 
EFFECTIVELY  to  The  teaching  OF  non-computer  SUBJECTS, 
(I)  EXCHANGE  INFORMATION  ON  AUDIO-VISUAL  aids 
APPROPRIATE  TO  COMPUTER  AND  COMPUTER-AIDED 
INSTRUCTION,  (J)  ASSURE  THAT  EACH  RECEIVES 
MAXIMUM  BENEFIT  FROM  EXPERIENCES  OF  OTHER  MILITARY 
EDUCATIONAL  ACTIVITIES  INVOLVED  TO  VARYING  DEGREES  IN 
COMPUTER  and  computer-aided  instruction,  ( u  > 
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CHINESE  LANGUAGE  COURSE.  ( U » 
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supplementary  note! 

descriptors:  i«chinese  language,  programmed 

INSTRUCTION).  TRAjniNg"  TaCTicAL  RaRPARE,  MILITARY 

intelligence,  enemy  personnel'  prisoners,  military 
TRAINING,  LEARnINgI  ACHIEVEMENT  TESTsI  programming 
languages  (Ut 

identipieRS:  contact  Task!  interrogation,’ * 
TONEOIScRImINaTIOnI  PERSONNEL  MANAGEMENT  project  (U) 

to  meet  the  need  roR  a  short*'  selp-instructional 
TACTICAL  LANGUAGE  COURSE  IN  A  par  eastern  tonal 
TYPE  LANGUAGE  OP  POTENTIAL  MILITARY  S l GN l P I C ANC* i  A 
COURSE  IN  MANqARin  CHINESE  MAS  DEVELOPED,  BY 
ADAPTING  the  mEThOOS  DESCRIBED  in  SUBTASK  CONTACT 

II  with  reperencc  to  a  European  type  language 
crussiani,  the  purpose  or  the  course  ras  to 
enable  combat  SOLDIERS  To  ACQUIRE  perishable  tactical 
ineormaTIon  prom  nerly  captured  pors,  the  course 
RAS  PROGRAMED  IN  THE  PoRmAT  qP  TN£  RUSSIAN  MODEL 
RITH  a  MAJOR  CHANGE  In  The  AODITIoN  op  TONE- 
DISCRIMINATION  And  TONr-pROOlirT  IPm  •  ESSONS,  Six 
MALE  students!  HIGH  SqhOqL  SENIORS  AND  GRADUATES  RlTH 
VARIED  LANGUAOE-LCARNING  APTITUDES,  TOOK  THE  COURSE 
AND  COMPLETED  IT  |N  *|  To  • H  HOURS,  THEIR  PINAL 
TEST  SCORES,  INDICATING  ABILITY  To  SPEAK  AND 

understand  all  the  assigned  Chinese  vocabulary, 

RANGED  PROM  ig%  70  *Bf  CORRECT,  IN  A  SIMULATED 
QUESTIONING  test’  the  mean  PERCENTAGE  op  CORRECTLY 
TRaNSLATCO  ANSRErs  RAS  B6S.  ALTHOUGH  LOR  LANOUAOE. 
LEARNING  APTITUDE  RAS  ASsOCUTEO  rith  lorer  SCORES, 
the  OVERALL  ACHIEVEMENT  APPEARED  to  be  satispactorv, 
(AUTHOR)  IU) 
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descriptors:  (^Russian  language,  machine 
translationi ,  (‘machine  translation,  office 

equipment  ♦  SUPPLIES),  (‘DATA  PROCESSING  SYSTEMS, 
RUSSIAN  LANGUAGE),  PROGRAMH I Nq ( COMPUTERS ) , 
INPUT-OUTPUT  DEVICES,  coding,  TYPEWRITERS, 
teaching  machines,  OISPLAY  SYSTEMS,  training, 
dictionaries 

identifiers*  STENOTYPE  EQUIPMENT,  CYRILLIC 
AlPHaBET^KEYBOAROS 


<u> 

IUI 


a  program  to  develop  a  Russian  stenotype  system 
was  UNDERTAKEN  To  PROVIDE  a  rapid  and  efficient 
method  for  converting  Russian  text  into  machine 
processable  form,  the  Russian  stenotype  system 
is  A  MANUAL  COOInG  system  DESIGNED  to  reduce  the 
coding  time  ano  cost  of  the  input  function  of 
machine  aided  translation,  this  system  will 

EVENTUALLY  REPLACE  the  FL^OkRI TE«»,  WHICH  ARE 
CURRENTLY  useo,  ano  with  the  installation  of  an 
OPERATIONAL  RUSSIAN  PRINT  READER,  W I  (.  L  SERVE  AS 
BACK-UP,  THE  REPORT  COVERS  ThE  SOFTWARE  ASPECTS 
THE  WORK.  IN  PARTICULAR,  THE  DESIGN  OF  THE 
RUSSIAN  STENOTYPE  KEYBOARD  ANO  CQOiNG  SYSTEM, 
COMPUTER  TRANSCRIPTION  SYSTEMS,  OlCTJONARY 
COMPILATION,  training  PROCEiOURCS  ANO  STUOY  OF 
INFORMATION  LOSS  are  discussed. 
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RUSSIAN  STENOTYPc  EQUIPMENT,  VOLUME  li,  RUSSIAN 
STENOTYPE  TERMINAL  EOuI^HENT  ANO  |NRUT  MUlT I plEX I  NO , ( U > 
DESCRIPTIVE  NOTE!  FINAL  VOL.  2, 
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RICHARD  INOVIER.MHILLIR  I 
CONTRACTI  aF  30lAe2)-3*l3! 

MONITOR!  RaDC  tR-A5-32R“VOL-2 

UNCLASSIFIED  REPORT 
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DESCRIPTORS:  (*DATa  PROCESSING  STSTEMS,  RUSSIAN 

language),  <*machjn£  translation,  office  equipment 

♦  SUPPLIES),  (*RU*SIAN  LANGUAGE,  MACHINE 
TRANSLATION),  INPuT-OUtPUT  OEVICE5.  digital 
SYSTEMS,  COOING.  TELEPHONE  TRANSMITTERS,  punched 
tape.  English  language'  teaching  machines, 
display  systems,  recording  systems,  mathematical 
MOOELS,  typewriters!  OeSIgN,  COSTS 
identifiers:  cyrillic  alphabet,  stenotype 

EQUIPMENT,  AN/gSO ( XR-2  I ’  aEYBOAROS. 

MULTIPLEX 

THE  VOLUME  COVERS  THE  UNDERLYING  CONCEPTS  AN& 
DESCRIPTION  OF  Rf MOTE- I NpuT  TERMINAL  EQUIPMENT 
DEVELOPED  FOR  CONVERTING  STENOTYPE  KEYBOARD 
ACTUATIONS  INTO  plCCTriCaC  SIGNALS  SUITABLE  FOR 
TRANSMISSION  to  a  DIFFERENT  LOCATION  for  SUBSEOUEnT 
TRANSLATION  type  PROCESSING,  in  ADDITION  the 

problem  of  multiplexing  several  such  input  terminals 
INTO  THE  INPUT  Op  A  SINGlE  TRANSLATING  SYSTEM  IS 
TREATED.  THE  general  problem  ADORESSEO  is  POSED  by 
the  possible  use  of  Russian  stenotype  keyboards 
as  EFFICIENT  AND  HIGHER  fPEEO  CONVERTERS  OP 
CYRILLIC  TEXT  into  MACHINE  READABLE  form,  THjs 
WOULD  BE  USEFUL  tN  A  mECmAN|CAL  TRANSLATION  SYSTEM 
SUCH  At  The  U.  S,  air  FORCE'S  AN/OSO-IAIXR- 
«)  A|  RELl  as  IN  OTHER  Tf XT  CONVERSION  OPERATIONS. 

the  general  System  configurations  stuoied  an©  the 
SPECIFIC  ESUIPMEhT  descriptions  are  SASEO  UPON  the 
EXISTENCE  OF  AN  ELECTRICALLY  *|RED  STENOGRAPH 
keyboard  «ITh  an  optimized  Russian  keyboard 
ARRANGEMENT,  and  a  REMOTE  TERMINAL  'SERIAL IlfR- 
CNCODER*  RNICN  Is  CAPABLE  OF  ONE-HALF  DUPLEX 
TELEPHONE  LINE  YraNSmibSiON  aS  *ElL  AS  CONTROLLING 
operation  of  a  paper  tape  punch  or  some  other 

RECORDING  OEviCC,  (AUTHOR)  |U> 
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descriptors:  <  * ru s s i a n  language,  machine 

TRANslaT ion ) I  (*MAChINE  TRANSLATION,  OFFICE 
EQUIPMENT  ♦  SUPPLIES),  (•TEACHING  MACHINE5, 

OFFICE  EOtjlPMLNT  .  SUPPLIES),  TEACHING  METHODS, 

TRAINING,  TYPEWRITERS,  TRAINIn.G  OEVlCES, 

Programmed  INSTRUCTION,  DISPLAY  SYSTEMS,  COSTS. 

LEARNING 

identifiers:  stenotypc  eouiphcnt 

the  VOLUME  DISCUSSES  EQUIPMENT  DEVELOPMENT 

concerned  with  automating  certain  aspects  of  the 
teaching  OE  STENOTTPE  AS  a  method  For  converting 
both  textual  and  VERBAL  RUSS  I  AN  LANGUAGE  SOURCE 
materials  into  machine  REAOAeLE  fo*h,  while 
VOLUME  f  COVERED  the  'SOFTWARE*  anO  LINGUISTIC 
ASPECTS  0F  TmIS  PROBLEM,  T m I s  report  OESCRIBES  an 
experimental  automated  tcachjng  ano  evaluation 
COUJPhInt  ■  The  me T ho o 5  ANC  PsOCEouRtS  FOR  its  use,' 

A"‘0  the  rationale  of  its  developed  characteristic*. 
oEFailEO  technical  DESCRIPTION  Is  incluoco 
ELSEWHERE  IN  a  technical  manual,  the  Eou I pmcnt 

system  OfSCRiOCe  IS  an  attempted  COM,- a  Oh  I  st  sETRCCN 
ECU  |  PHtNT  cost,  l**$CN  PRCPAhAT  |  ON  t'iC>l«lL|TY,  AaiO 
teaching  ano  EVALUATION  EFFECTIVENESS,  it  is 
C ONClUOE f)  TH*T  a  VERSATILE  T0OL  HAS  jjCCN  PROoUCtO  F oR 
CVALU*Tt».’3  SrCNOTYFE  COOING  PROCEDURES  A*  WELL  A*  FOR 
StuOTjNO  TRAINING  ANO  EVALUATION  PAR*h£TCRS  for 
EXPLOITING  ThC  GREAT  POTENTIAL  OF  STC.NOTYPY  AS  A  m|«H 
SPClTO,  VERSATILE  Input  «€y!Ng  hCthOO,  iauYhqri  (U» 
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DESCRIPTORS:  <*RU«;SIAN  LANGUAGE,  MACHINE 

translation),  (-machine  translation,  office 

EQUIPMENT  ♦  SUPPLIES).  (-TEACHING  METHODS, 

OFFICE  EQUIPMENT  *  SUPPLIES),  instruction 
manuals',  training"  teaching  machines,  learning! 
TYPEWRITERS.  EFFECTIVENESS  (U) 

identifiers:  keyboards!  stenotype  eouipment, 

CYRILLICALPHABET  (U) 

RUSSIAN  STENotYPf  SYSTEMS  PRflVIDE  A  RAPID  ANo 
efficient  methoo  for  converting  textual  or  oral 
Russian  language  source  matrialS  into  machine 
readable  form,  one  important  aspect  of  this  method 
IS  The  TRAINING  of  STenOtYPIsTS,  a  teaching 
MACHINE  Was  DESIGNED  and  built  TO  AID  in  THIS 
training,  this  Report  describes  the  training 
procedures  that  would  be  employed  with  the  teaching 
machine,  while  The  teaching  machine  itself 

has  NOT  yet  BEEN  TESTED,  the  TRAINING  PROCEDURES 
DESCRIBED  IN  THIS  REPORT  have  been  HAND-SIMULATED  in 
the  successful  Training  of  students  who  have  had  no 

PREVIOUS  KNOWLEDGE  OF  RUSSIAN,  FURTHER  WORK  IS 
recommended  to  determine  the  actual  effectiveness  of 

THESE  PROCEDURES  |n  ThE  TEACHING  MACHINE 

ENVIRONMENT.  (AUTHOR)  (U) 
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effectiveness  of  programmed  instructional  materials 
designed  to  integrate  lower-level  supporting 
behaviors  into  higher. levEu  behaviors  in  a  learning 

program  for  COMPUTER  FLOW  chart  DESIGN.  (U> 

descriptive  note:  technical  bulletin  (final:. 
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UNCLASSIFIED  report 
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PROGRAMMING ( COMPUTERS  I  ) ,  DESIGN,  aptitude 
tests*  behavior,  instruction  manuals,  learning  <u> 

identifiers:  hierarchy,  symbols  (u> 

the  study  SOUGHT  TO  EVALUATE  A  PRELIMINARY  VERSION 
OF  a  LEARNING  PROGRAM  DESIGNED  TO  TEACH  COMPUTER  FLOW 
CHARTING.  A  mETHoO  SUGGESTED  BY  GAGNE  WAS 
APFLIED  TO  The  TASK  OF  DESIGNING  COMPUTER  FLOW 
CHARTS.  ANALYSIS  BEGAN  BY  IDENTIFYING  THE 

supporting  behaviors  needed  to  perform  the  criterion 
task,  it  was  impossible  to  obtain  a  complete 
HIERARCHICAL  STRUCTURE  FOR  ThE  Flow  CHARTING  task, 
INSTRUCTIONAL  MATERIALS  WERE  OEVELOPED  for 
VIRTUALLY  all  OF  THE  LEARNING  SETS,  THESE 
MATERIALS  COMPRISED  THE  BASIC  OR  CONTROL  PROGRAM. 

IN  THE  EXPERIMENTAL  PROGRAM  INTEGRATIVE 
INSTRUCTIONAL  MATERIALS  WERE  ADDED  to  the  control 
PROGRAM,  EACH  TRAINEE  SPENT  ] 5  HOURS  ON  A  PROGRAM, 
TRAINEE  flow  charts  WERE  rateo  ON  three  skills, 

<1>  SYMBOLIC  REPRESENTATION,  (2)  configural 
DESIGN,  AN0  (3)  CONCEPTUAL  FORMULATION, 

MODERATE  support  for  A  HIERARCHICAL  task  structure 
is  found  for  the  skill  area  of  symbolic 
REPRESENTATION,  the  REMAINING  two  areas  seem  to 
CONFORM  much  less  to  a  HIERARCHICAL  ORGANIZATION, 

IN  ADDITION  TO  THE  data  OBTAINED  by  RATINGS, 

observation  of  trainees  while  they  woRkeo  on  flow 
chart  DESIGN  PROBLEMS  UNCOVERED  PROCEDURAL  OR  PROCESS 
BEHAVIORS  WHICH  CHARACTERIZED  the  more  successful 
trainees,  (Author)  (u> 
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descriptors:  (.teaching  methods,  humansi, 

students ,  learning,  psychometrics,  achievement 
tests,  i ntell i gen^-e  tests!  performance  tests, 
aptitude  tests;  reading!  vocabulary, 
mathematics,  verbal  behavior,  training  devices! 

TEACHING  machines!  PROGRAMMED  INSTRUCTION, 

STATISTICAL  analysis,  CORRELATION  TECHNIQUES  (U) 

THIS  STUDY  EXPLORED  ThE  HYPOTHESIS  THAT  THERE  IS  A 
relationship  between  patterns  of  learning  ability  and 
the  amount  learned  in  different  Instructional 
conditions,  scores  for  Each  of  rh  subjects  were 
obtaineo  on  Tai  the  Reading  vocabulary  and 

THE  HA'f  HEmAT  ICS  FUNDAMENTALS  SUBTeSTS  OF  THE 
,-CAL  IF  0  R  N  I  A  ACHIEVEMENT  TEST,  (B)  THE 

administrative  and  the  mechanical  scales  from 
the  airman  Qualifying  examination,  and  «c> 
the  verbal  *no  performance  scales  of  the 
wechsleR  adult  Intelligence  scale,  each  of 

THE  R H  SUBJECTS  ALSO  LEARNED  IN  FIVE  DIFFERENT 
TRAINING  SITUATIONS.  DIFFERENCES  BETWEEN  scores  on 
ASSOCIATED  SUBTESTS  <E.G.,  reading  vocabulary 
minus  MATHEMATICS  FUNDAMENTALS!  WERE  CORRELATED 
with  the  difference  between  gain  scores  obtained  in 
THE  VARIOUS  LEARNING  SITUATIONS,  A  SIGNIFICANT 
RELATIONSHIP  WAS  observed  BETWEEN  THE  DIFFERENCE  ON 
the  subtests  of  the  California  achievement  test 
AND  THE  DIFFERENCE  BETWEEN  THE  G  A  J  N  SCORE  FROM 
LECTURE-LIKE  INSTRUCTION  and  THE  gain  score  in 
LABORATORV-LikE  INSTRUCTION,  THE  DATA  tended  TO 
SUPPORT  The  HYPOTHESIS  That  STUDENTS  with  RELATIVE 
STRENGTH  IN  REAO I NG  VOCABULARY  ARfi  SUPERIOR  TO 

students  with  relative  strength  In  mathematics 
FUNDAMENTALS  when  both  Are  REQUIRED  to  learn  from 
INSTRUCTIONAL  CONDITIONS  that  are  HIGHLY  VERBAL,  (U) 
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descriptors:  {•reading,  English  language), 

(•LEARNING.  READING),  FACTOR  ANALYSIS,  TEST 
METHODS,  SOCIAL  COMMUNICATION,  teaching  MACHINES, 
EFFECTIVENESS  | U ) 

identifiers:  intelligence(human) ,  technical 

WRITING  <U> 

THE  EFFECtS  OF  VARIABLES  UPON  THE  EFFECTIVENESS  OF 
A  WRITTEN  technical  COMMUNICATION  were  TESTED  IN  A 
3  X  2  X  2  X  3  FACTORIAL  EXPERIMENT,  THE  SUBJECT  MATTER 
WAS  a  DESCRIPTION  OF  A  SIMPLE  MECHANISM,  THE 
VARIABLES  WERE  <1)  THE  MANNER  IN  WHICH  THE  SIZE 
AND  shape  OF  the  MACHINE  AND  ITS  PARTS  WERE 
presented,  (2)  introduction  (present  or 
ABSENT)'  (3)  INTERNAL  ORIENTING  MATERIAL 
(PRESENT  OR  ABSENT),  AND  (  R)  HEADINGS 
(PRESENT  OR  ABSENT),  THE  EF Fe C T t V ENE s S  OF  THE 
MESSAGE  * AS  mEASuREO  BY  (l)  COMPREHENSION,  (2) 

READING  TIME,  (3)  THE  READERS'  IMPRESSION  OF  THE 
AUTHOR'S  KNOWLEDGE  OF  THE  SUBJECT  MATTER,  AND  (  H ) 

THE  READERS'  IMPRESSION  OF  ThE  AUTHOR’S  COMPETENCE 
AS  A  WRITER,  THE  AUOIENCES  TESTED  RErE  (I) 

BRIGHT  young  PEOPLE  WITH  known  TECHNICAL  INTERESTS, 

<2)  bright  young  people  without  known  technical 

INTERESTS,  (3)  YqUNG  MEN  OF  AVERAGE  INTELLIGENCE 
KNOWN  TO  HAVE  TECHNICAL  INTERESTS,  AND  ( H )  YOUNG 

men  of  below  average  intelligence  known  to  have 
TECHNICAL  INTERESTS,  THE  STRUCTURAL  aids 
(INTRODUCTION,  INTERNAL  ORIENTATION,  AND  HEADINGS) 
CONTRIBUTED  lJTTlE  TO  the  EFFECTIVENESS  of  the 
MESSAGE  as  MEASUREO  BY  THE  CRITERIA  USED,  AND  THEY 
EVEN  PROVED  HARMFUL  IN  SOME  INSTANCES.  THE 
EXPERIMENTAL  METHOD  USED  SHOWS  PROMISE  AS  A  FAIRLY 
RELIABLE  PREDICTIVE  INSTRUMENT.  ( u  > 
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CINCINNATI  UN  I  V  OHIO 

an  evaluation  or  programed  instruction  for  teaching 
facts  and  concepts.  (U> 

DESCRIPTIVE  NOTE!  final  PePT.I  APR  6H-AUG  65, 

DEC  65  3  R  p  JACOBS. JAMES  N,  IJOHNsON, 

KIRK  A.  JABMa’jOhN  S.  j 
Contract:  a f  33 ( 657  i - 1 o23r  , 

<*Roj:  af-1710, 

task:  171007, 

monitor:  AmRL  \  tR-65-222 

unclassifiro  report 

supplementary  note,  prepared  in  cooperation  with 

CINCINNATI  PUBLIC  SCHOOL  SYSTEM. 

DESCRIPTORS;  (•PROGRAMMED  INSTRUCTION, 

EFFECTIVENESS).  LINEAR  SYSTEMS,  EDUCATION, 

Retention,  learning'  teaching  methods  »ui 

the  study  evaluated  five  methoos  of  teaching  an 

ACADEMIC  TOPIC  ('BILL  OF  RIGHTS’)  TO  HIGH 
SCHOOL  CLASSES.  THE  F  |  vE  METHODS  here:  (1) 

LINEAR  PROGRAM  In  CLASS.  (2)  LINEAR  PROGRAM  aS 
HOMEWORK  PLUS  DISCUSSION  IN  CLASS,  (3)  TEXT 
VERSION  OF  LINEAR  pROqrAm  IN  CLASS,  (  R  )  TEXT 

version  of  linear  program  as  homework  plus  discussion 
in  class,  and  <5-,  conventional  lecture-discussion 
METHOD  in  class,  the  LINEAR  PROGRAM  ALONE  PROVIDED 
THE  BEST  RESULTS  WHEN  MEASURED  BOTH  FOR  ThE  LEARNING 

of  factual  material  and  general  concepts  about  the 
topic,  the  linear  program  *as  best  for  high, 

INTERMEDIATE,  ANft  LOWER  LEVELS  OF  SCHOLASTIC 
APTITUDE,  (AUTHOR)  (U) 
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RESEARCH  ON  CYBERNETIC  INVESTIGATION  OF  LEARNING  and 
PERCEPTION.  (U> 

DESCRIPTIVE  NOTE:  ANNUAL  SUMMARY  REPT,  NO,  3, 

FEB  66  1 0  *4  p  PASK, GORDON  JELSTOB.M,  I 

MALLEN, GEORGE  L,  I 
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PROJ:  AF -97  69 , 

MONITOR:  aFOSr  ,  66-06Rn 

UNCLASSIFIED  report 

SUPPLEMENTARY  NOTE:  SEE  also  AD-611  5h3. 

descriptors:  i *cybernet i cs j  *learn1NG), 

(•PERCEPTION(PSYCHOLOGY),  CYBERNETICS), 

(•LEARNING  MACHINES,  ANALYSIS)^  ARTIFICIAL 
INTELLIGENCE,  MATHEMATICAL  models,  AUTOMATA, 

MEMORY,  STABILITY,  CONTROL  SYSTEMS,  GREAT 

BRITAIN  <U> 

RESEARCH  IS  SUMMARIZED  ON  MODELS  THAT  DESCRIBE  THE 
LEARNING  OF  a  STRUCTURED  skill  AND  ON  SIMULATIONS  OP 
POPULATIONS  OF  AUTOMATA  THAT  BECOME  MORE  COMPLEX  AS 
THEY  DEVELOP,  APPLICABILITY  AND  LIMITATIONS  ON  A 
SIMPLE  LEARNING  model  based  ON  terms  OF  CONTINUOUS, 
INFqrmATiON-lIKE  MEASURES  ARE  DISCUSSED.  THE  MODEL 
CONSIDERS  THE  contribution  FrOM  learning  OF  THE  I-TH 
SKILL  To  learning  of  the  J-TH,  limitations  ARISE 

FOR  THE  DESCRIPTION  OF  LEARNING  OF  HIGHER-ORDER 

concepts,  the  relevance  of  statistical  and 
homeostatic  approaches  to  the  description  op  learning 
and  ADAPTATION  Is  CONSIDERED!  EACH  Is  viewed  as 
CONTRIBUTING  TO  the  CHARACTERIZATION  of  a  real-lipe 
POPULATION  Op  ORGANISMS,  the  SIMULATION  model 

shows  that  individual  automata  do  not  learn  on  their 
own  but  in  cooperating  groups,  the  elaborate 
population  that  is  postulated  shows  stability  over  a 
larger  range  OF  COST  PARAMETER  values  in  an 
unconstrained  environment  than  In  a  constrained 
ENVIRONMENT,  a  gregarious  AUTOMATON  is  described 
that  has  a  sensory  system  (sensitivity  to  density 
op  POPULATION)  AND  a  memory  SYSTEM!  SIGNIPICANCE  JS 
associated  with  properties  that  remain  invariant  or 
EXHIBIT  REGULAR  and  CORRELATED  transformation. 

(AUTHOR)  <U> 
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human  resources  research  office  George  Washington  univ 

ALEXANDRIA  VA 

effects  of  training  Response  mode,  test  form,  and 
measure  on  acquisition  of  semi-ordered  factual 
materials,  ( u » 

OESCRIPTIVE  note:  research  memo,, 

APR  A 1  72*  FoLLETTIE, JOSEPH  F,  » 

REPT.  NO,  HUMRRO-pR 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  note- 

descriptors:  (.teaching  methods,  effecti venessi . 
(•military  training"  teaching  methods),  retention, 
teaching  machines”  learning,  military  personnel. 

TEXTBOOKS,  STATISTICAL  OATA.  STATISTICAL  ANALYSIS  (U) 

FINDINGS  SUGGEST  nO  DIFFERENCE  BETWEEN  LIVE  AND 
TAPED  LECTURE,  a  SIGNIFICANT  aovantage  OF  read 
material  over  heard  material,  a  significant  advantage 
of  SELF-PaCEo  READING  over  class-paced  READING.  And  a 
SIGNIFICANT  ADVANTAGE  of  the  plain  BOOK  format  OVER 
The  SCRAMBLED  book  FORMAT.  RESULTS  also  SUGGEST 
that  RECOGNITION  prom  TESTS  based  ON  NEO-ROTe 
CONTENTS  might  Bp  USEo  In  lieu  of  recall  form  TESTS 
in  that  there  is  a  generally  stable  relationship 
between  The  TWO  test  FORmS.  the  research  was 
UNDERTAKEN  To  FIno  a  MODIFIED  scrambled  book 
TREATMENT  WHICH  WOULD  SHoW  UP  AS  WELL  AS  A  PLAIN  BOOK 

treatment,  the  Search  was  unsuccessful. 

(AUTHOR)  (U) 
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APR  66  26  7  P  COGSWELL , JOHN  F ,  JBRATTEN, 

J.  E .  IEGBERT.R.  E,  JESTAVAN.D.  P.  J yETT.F. 

A  .  I 

REPT,  NO,  TM-1R93/201/00, 

UNCLASSIFIED  report 

SUPPLEMENTARY  note*  rept,  on  new  SOLUTIONS  To 
implementing  instructional  media  through  analysis 
and  simulation  of  SCHOOL  ORGANIZATION,  see  also 
A  D“  R  2  7  752,  Ad-*(36  528  ,  AD-620  663,  PB-167  675. 

PB” 1 69  0  R  3 • 

descriptors:  (^education,  «teaching  machines), 
(•PROGRAMMED  instruction,  analysis*,  computers, 
students)  MODELSisIMULATIONS) , 

PROGRAMMlNG(COMPUTERS) ,  DATA  PROCESSING  SYSTEMS, 

automation,  scheduling,  simulation,  learning, 

SYSTEMS  ENGINEERING  <u> 

identifiers:  SCHOOLS,  SYSTEMS  ANALYSIS,  edsim  (Ul 

THE  MAJOR  FINDINGS  INCLUDE  THE  IDENTIFICATION  OF 
TWO  WAYS  FOR  USING  SYSTEM  ANALYSIS  IN  EDUCATION,  THE 
SPECIFICATION  of  PROCEDURES  for  CONDUCTING  ANALYSES 
OF  INSTRUCTIONAL  SYSTEMS,  ANd  IMPLICATIONS  FOR  SCHOOL 
ORGANIZATION.  ALTHOUGH  there  is  A  DEFINITE  trend  IN 
SECONDARY  EDUCATION  TO  SEARCH  OUT  AND  introduce  ways 
TO  ALTER  SCHOOL  ORGANIZATIONS  SO  THAT  THE  INDIVIDUAL 

differences  among  students  can  be  accommodated,  no 
school  has  yet  evolved  an  organization  to 
SUCCESSFULLY  MEET  THIS  OBJECTIVE,  SCHOOLS  STRIVING 
IN  THIS  DIRECTION  ARE  PRESENTLY  BLOCKED  BECAUSE  THEY 
LACK  TWO  MAJOR  RESOURCES!  (I)  AOEOUATE  SELF- 
STUDY  INSTRUCTIONAL  MATERIALS.  AND  (2)  AOEOUATE 
SYSTEMS  TO  PROVIoE  INFORMATION  TO  INSTRUCTORS, 
COUNSELORS,  and  administrators  about  the  status  of 
STUOENTS  AS  {NOIvlOUALS,  RECOMMENDATIONS  FOR 
ATTACKING  THESE  PROBLEMS  GROWING  OUT  OF  THE  STUDY 
INCLUDE!  (1)  CONTINUED  DEVELOPMENT  OF  THE 
COMPUTER  -BASED  SYSTEM  TO  ASSIST  STUDENTS  ANO 

counselors  in  acaocmic  PLANNING  that  was  started  in 
THE  PROJECT  I  (2)  CONTINUED  STUDY  OF  THE  USE  OF 
INFORMATION  PROCESSING  IN  THE  CLASSROOM  TO  DESIGN 
SYSTEMS  THAT  WILL  COLLECT,  STORE,  ANO  OISPLAY  STUOENT 

information  so  that  it  can  be  useo  In  the  immediate 
INSTRUCTIONAL  PROCESS!  (I)  IN-SERVICE  training  of 
INFLUENTIAL  SCHOOL  personnel  in  the  SKILLS  of 
DESIGNING  inoi vioualizeo  course  MATERIALS  (U> 
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programmed  Instructions  a  plan  of  research.  iu> 

descriptive  notes  research  memo., 

MAY  6 1  5 1 p  McCRYsTAL , THOMAS  J.  I 

UNC(.  ASS  I  F  I  ff)  REPORT 

supplementary  note* 

descriptors:  (^programmed  instruction,  scientific 

RESEARCH),  STUDENTS.  TraInING  OEVIcES,  DISPLAY 

systems,  teaching  machines  «u> 

contents:  elements  of  pRogRa„meo  instruction, 
summary  of  previous  Investigations: 
investigations  of  program  step  size,  investigations 
of  pacing.  Investigations  of  prompting, 

INVESTIGATIONS  Or  RESPONSE  MODES,  INVESTIGATIONS  OF 
FEEDBACK,  invest, CATIONS  of  EXPLANATIONS,  PROGRAM 

variables  available  for  stuoy:  step-associated 
variables,  prompting  ano  cueing  variables!  Response  - 
related  variables!  feedback  and  reinforcement 
variables,  program  configuration  variables, 
programmed  instruction  Research  apparatus,  <u» 
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WASHINGTON  UnIV  SEATTLE  OEPT  OF  ELECTRICAL 
engineering 

machine  LEARNING  for  general  problem  SOLVING,  <u> 

DESCRIPTIVE  NOTES  R£PT,  FOR  1969-65, 

65  RfP  JOHNSON, OAV ID  L.  I 

CONTRACTS  AP-aFOSR-939-65  , 

monitor:  aFosr  ,  66-0035 

UNCLASSIFIED  report 
SUPPLEMENTARY  NOTE: 

descriptors:  (^learning  machines,  •problem 

SOLVING)',  (•ARTIFICIAL  INTELLIGENCE,  •OIGITAl 
computers),  trigonometry,  eouations,  game  theory, 
learning^  adaptive  systems,  algebras,  computer 
LOGIC  (U> 

PART  1  DESCRIBES  progress  IN  RESEARCH  relevant  To 
problem  solving  and  learning  using  trigonometric 
identities  and  logical  equations,  the  work 
PREVIOUSLY  DESCRIBED  ( AD-600  599)  dealing  with 
trigonometric  proof  learning  has  been  analyzed  and 
extenoeo  with  the  general  solution  and  learning 

APPROACH  APPlIEO  TO  PROOFS  Or  LOGICAL  EOUAT;oNS, 

ALSO  INClUOEo  IS  A  BRIEF  DESCRIPTION  OF  WORK  WHICH 
INVESTIGATES  concept  FORMATION  MODELED  IN  ONE  SENSE 
after  The  ROrK  of  PIAGET,  part  II  RELATES  The 

RESEARCH  IN  TREE  PRUNING  AS  RELATED  TO  COMPUTER*  AND 
GAME  PLAyING,  RCcENT  WORK  MA|  EMPHASIZED  LEARNING 
processes  INoCPCnOENT  OF  SCORING  FUNCTIONS, 
comparison  is  maqe  between  Human  play  and  machine 

play  in  SPECIFIC  CAME  ENVIRONMENTS,  PART  II  OF 
THE  REPORT  DESCRIBES  EVALUATION  OF  TmC  RESEARCH  00*L 
OF  ClTENOlHC  THE  PROBLEM  SOLVING  AN©  LEARNING 
PROCESSES  INTO  T*£  FICLO  OF  INTEGRAL  CALCULUS,  IT 
WAS  OCTCRHINCO,  AFTER  CONSIDERABLE  CiPER IHCNTAT ion 
ano  research,  that  more  useful  research  cipenOITurK 
coulo  se  maoc  in  investigations  of  other  learning 
areas.  (AUTHOR)  ( u ) 
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sciences  lab 

direct  vs  indirect  assessment  or  simple  knorleoge 
STRUCTURES.  «U> 

OESCRIRTlVE  NOTES  TECHNICAL  R£PT.  MAY  6H-JAN  45, 

MAR  66  S5P  MaSSEnGII L.H.  EDWARD  j SHUE ORD , 

emir  h.  , jr.  j 

RROJS  AE-2806, 

Task:  2b06o*. 

MONITOR:  ESD  ,  TR-6S-SR2 

UNClASSIPIeD  RERORT 
SUPPLEMENTARY  NOTE; 

descriptors:  :*eoucation.  tesy  methodsi,  decision 

MAKING.  PERPORmANcCINUMAN, ,  PROGRAMMED 

instruction,  cost  eppccti vEness.  probability, 
INSTRUCTORS.  MATHEMATICAL  ANALYSIS  CU> 

The  RERORT  COMPARES  Tro  TYPES  Or  CLASSROOM  TESTING 
in  term*  op  crncACY  in  guiding  Instruction,  one 
tyre  or  testing  is  the  traditional  indirect  method 
basco  on  the  observation  op  choices,  the  other 
tyre  is  the  direct  mcthOo  basco  on  admissible 

PROBABILITY  MEASUREMENT,  the  GENERAL  PIN0IN6  is 
T  M A  T  ThC  DIRECT  METHODS  AL»AyS  RERPORH  AS  RElL  AS  and 
in  MOST  Cases  BETTE"  than  The  INOlRCCT  METHODS. 
this  dcpicienct  in  the  indirect  meThoo  can  be 
ALLEVIATED  In  theory  Sy  INTRODUCING  REDUNDANCY  into 
the  test  and  asking  The  s*mc  oucstion  over  and  over 
AGAIN,  The  PerPOrmaNCE  OP  INDIRECT  METHOOS  DEPEND* 

IN  A  Vt*T  CRITICAL  MANNER  URON  THt  INPORMATJON 
AVAILABLE  to  the  INSTRUCTOR  PROM  other  SOURCES  about 
the  CURRENT  ITATf  OP  knOhLEogE  OP  EACH  StyytNY,  ThE 
PfRPQRNANcE  OP  Tm(  OlRfCT  MfTHOOS  IS  UNAPfECTCO  BY 
This,  the  Gain  In  fPPpcT I vtNfti  ACHIEVED  by  USING 
direct  method*  must  be  Balance©  op"  against  the  Cost 
OP  UBImO  these  Nf*  hctmOqS.  a  DIRECT  hCTnoo  may 
REOUIRf  MORE  sTUoChT  time  "€R  ITEm  TmAN  OOES  AN 
IhOIrEcT  MEYmoO.  YmIST  hopEveR.  "ay  BE  MORE  ymAN 
compensate*  por  ay  the  requirement  por  reounoancy 

WM|H  UBtNo  The  tNOt*Cc?  mCYmOO.  IN  AOOtTION.  SINCE 
A  OtRCcT  mETmoO  roes  hoy  REOuIRE  aOOITIONAL 
INPORMaTION  prom  ymE  instructor  *s  yo  the  current 
state  OP  RNOrlCOrE  op  l*t"  STUOENT,  TMC  POSSIBILITY 
CltSrs  YmaT  much  larger  CLASrCS  May  bE  taw6mt  r|Th  no 
Loti  in  EPPICT t VrNCSS  T«uS  ImPLYInG  EVEN  PuRtmER 
ECONOMIC  BENCPITs  PRO*  ThC  USE  OP  OIRECY  mCTmOOS  TO 
OUIOC  CLASSROOM  INSTRUCTION,  i aWT mOR I  |U» 
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UNCLASSIFIED  report 
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CYBERNETICS,  TEACHING  METHODS,  MAn-HACHINE 
systems,  LEARNING,  training, 

REACTION(RSYChOLOGY) ,  REPlEXEs!  GREAT 

BRITAIN  (0) 

part  1  omens  with  a  brief  resume  OF  the  dynamic  and 
STRUCTURAL  ASSUMPTIONS  UNOERlTIHG  The  CYBERNETIC 
MODEL,  And  IT  CONTINUES  WITH  A  SURVEY  OF  TM£ 

conditions  that  need  to  be  satisfied  in  order  to 
design  (RATHER  Than  *  INTUIT* )  A  MACHINE  capable 
or  MAINTAINING  STABLE  INTERACTION  WITH  a  HUMAN 
operator,  the  REhainqcR  IS  CqNCCRNEO  WITH 
DESCRIBING  Arc  INTERPRETING  TME  EXPERIMENTS  ACTUALLY 

conouCTeo.  part  *  considers  the  implications  or 

TRCSC  r I nO I NqS  In  GREATER  DETAIL,  *N0  WITH  SPECIAL 
REFERENCE  to  the  PROSlEm  of  oESIGNING  A  PRACTICABLE 

group  tuition  $y$teh,  because  of  the  need  for 

dynamic  INTERACTION,  SPECIAL  EMPHASIS  IS  GIVEN  TO  the 
POSSIBILITY  of  DEVISING  A  GRqUP  SYSTEM  IN  WHICH 

student*  and  teachers  alive  c**  alw  be  provjoco  with 

THIS  FACILITY  IN  CONTROLLED  rORM,  IAVTMOR)  <u* 
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METHODS,  TEACHING  MACHINES)*  SOCIAL  COMMUNICATION, 
CYBERNETICS.  LEARNING.  FEASIBILITY  studies. 

GREAT  BRITAIN,  AUTOMAT*  (U> 

it  was  pirst  argued  that  the  automated  teaching  or 

SMALL  GROUPS  REQUIRES*  F0R  MOST  Skills,  a  RATHER 
SPECIAL  kind  op  ADAPTIVE  AUTOMATION  WHICH  can 
organise  the  group  members  by  manipulating  their 

CHANNELS  of  COMMUNICATION,  an  EXAMPLE  OF  SUCH  AN 
AUTOMATON  was  then  DESCRIBED  and  its  POTENTIALITIES 
POINTED  OUT.  (AUTHOR) 
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UNCLASSIFIED  report 
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(•teaching  methods,  THEORY),  GROUP  DYNAMICS, 
TRAINING^  CYBERNETICS,  learning,  DECISION 
making,  Social  communication,  great  Britain 


(U) 


topics  include:  the  distribution  of  control  in 
decision-making  groups,  interaction  between  a  group 
of  SUBJECTS  and  an  ADAPTIVE  automaton  to  PRODUCE  a 
SELF-ORGANISING  SYSTEM  for  DECISION-MAKING,  review  of 
EXPERIMENTAL  PROCEDURE,  COMMENTS  on  an  INDETERMINACY 
that  CHARACTERISES  a  SELF-ORGANISING  system, 

STRATEGIES  of  COMMUNICATION,  A  SIMPLE  ADAPTIVE 
TEACHING  MACHINE,  (AUTHOR)  (U> 
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Supplementary  notes  see  also  ad-633  000, 

descriptors?  (*teach1Ng  machines,  design), 

(•TEACHING  METhOOs.'  THEoRy >  ,  LEARNING, 

CYBERNETICS,  analysis,  GREAT  BRITAIN,  GROUP 

Dynamics  <u» 

PART  I  DESCRIBES  SOME  RESULTS  OBTAINED  PROM  the 

further  analysis  op  data  prom  the  adaptively 
STABILIZED  group  INSTRUCTION  SYSTEM  THAT  SUGGESTS  a 
number  op  ALGORITHMS  for  the  control  op  GROUP 
teaching  systems  whether  or  not  they  are  adaptively 
stabilized,  part  ii  describes  the  background 

PHILOSOPHY  of  THf  INDIVIDUAL  ADAPTIVE  TEACHING 
systems,  a  pair  op  systems  are  considered  in 
detail,  one  op  these  was  realized  as  a  physical 
device  and  is  in  use.  the  other  has  been  built  but 
its  design  is  betng  modified,  finally  there  is  a 

BRIEF  DISCUSSION  0P  The  RESEARCH  JN  PROGRESS,  USING 
THESE  MACHINES.  AND  OF  VARIOUS  HYPOTHESES  THAT  HAVE 
BEEN  ADVANCED  COnCERNinG  THE  STRUCTURE  OF  DIFFERENT 

s k  1  L'L s  and  its  Influence  upon  thejr  acquisition, 

(AUTHOR)  (U) 
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HUMAN  RESOURCES  RESEARCH  OFFICE  GEORGE  WASHINGTON  UNlV 
ALEXANDRIA  VA 

DEVELOPMENT  OF  TECHNICAL  TRAINING  MATERIALS  FOR  NIKE 
HERCULES  JUNIOR  OFFICERS,  (u> 

descriptive  note:  technical  Rept., 

JUN  66  R6P  HAVERlAND,  EDGAR  M,  | 

REPT.  NO.  HUHRRO-tR-66-6 
CONTRACT!  DA-MR-I88-AR0-2, 

PROJ:  0A-2J02<i70lA712-0t  . 

UNCLASSIFIED  report 

SUPPLEMENTARY  NOTE; 

descriptors:  (»guideo  missile  personnel,  training), 

(•PROGRAMMED  instruction,  CHECKOUT  PROCEDURES). 
guided  m i ss i les < suRface-to-a i r > ,  training  devices, 
EFFECTIVENESS,  office  PERSONNEL,  LEARNING  ( u  > 

IDENTIFIERS!  NIKE-HERCULES  (U» 

the  CHECKS  and  procedures  NECESSARY  to  determine 
whether  the  major  functions  of  the  nike  Hercules 
FIRE  CONTROL  system  COULO  BE  SATISFACTORILY 
ACCOMPLISHED  were  chosen,  and  PROGRAMED  INSTRUCTIONAL 
MATERIALS  were  WRITTEN  TO  teach  JUNIOR  OFFICERS  the 
RELEVANT  technical  INFORMATION,  EVALUATION  of 
these  MATERIALS  INDICATED  (l)  that  they  taught  a 
SUBSTANTIAL  amount  of  TECHNICAL  information 
additional  to  that  taught  in  the  officer  basic 

COURSE  mR-A.C20)  AT  THE  U.S,  ARMY  AIR 
DEFENSE  SCHOOL,  and  (2)  THAT  MORE  TECHNICAL 
INFORMATION  WAS  (.EARNED  FROM  THE  SAMoFF  IV 
programed  INSTRUCTION  than  WAS  LEARNED  FROM  DIRECTED 
study  OF  EXISTING  ARMY  REFERENCE  MATERIAL. 

(AUTHOR)  (U> 
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western  management  science  Inst  univ  of  California  los 
ANGELES 

UTILIZATION  OF  MEMORY  IN  CONCEPT  LEARNING  SYSTEMS, 

<  U  >  .  | 

apr  66  5 i p  hunt,  earl  i 

REPT.  NO.  WMSj  WORKING  PApER-99, 

contract:  nonr-23? t7S>"  l 

PRO  J  :  NR-0R7-0**  1  ,  '  \ 

UNCLASSIFIED  REPORT  'l- 

supplementary  note*  text  of  paper  presented  at  the 
annual  carnegie  Inst,  of  tech,  symposium  on 
GOGNITION(2)  ,  APRIL  7-fl)  19*6, 

DESCRIPTORS:  (•ARTIFICIAL  INTELLIGENCE,  MEMORy > , 

(•MEMORY,  CEE aRN I NG  MACHINES))  LEARNING,  j 

progRammingicomputersi *  pattern  recognition  « u >  | 

V 

as  part  of  a  series  in  artificial  intelligence  f 

EXPERIMENTS,  four  DIFFERENT  COMPUTER  PROGRAMS  for 
CONCEPT  LEARNING  were  TESTED  ON  FIVE  PROBLEMS  OF 
VARYING  COMPLEXITY.  TmE  AMOUNT  OF  INFORMATION 
WHICH  a  PROGRAM  COULD  STORE  WHILE  SOLVING  THE  PROBLEM 

was  varied  independently,  program  performance 

COULD  be  DESCRIBED  AS  A  FUNCTION  OF  THE  LOCATION  OF  A 
GIVEN  STUDY  in  An  ABSTRACT  space  defined  by  PROBLEM 
complexity  and  the  amount  of  memory  available,  the 
RESULTS  WERE  DISCUSSED  In  Terms  of  PREVIOUS  work  ON 
CONCEPT  LEARNING  ANO  FOR  THEIR  IMPLICATIONS  IN  THE 
GENERAL  FIELDS  Of  ARTIFICIAL  INTELLIGENCE  AND  THE 
PSYCHOLOGY  Of  human  LEARNING.  (AUTHOR)  (U) 


220 

UNCLASSIFIED 


f 


UNCLASSIFIED 

DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /0HK08 

A0-63S  001  S/9 

CINCINNATI  UN  I V  OHIO 

AN  EXPERIMENTAL  COMPARISON  OF  AN  INTRINSICALLY 
PROGRAMMED  TEXT  AND  A  NARRATIVE  TEXT,  (U> 

DESCRIPTIVE  notes  PINAL  REPT.,  SEP  6R-SEP  65, 

MAR  66  32p  SENTEr,'  R,  J.  |ABMA,JOHN  S,  I 

jOHnsOn'kIRK  a,  {MORGAN, ROSS  L.  { 

CONTRACTS  A r  33(6151-1096, 

PROJI  AF- I  7  I  0  , 

TASKS  171007, 

MONITORS  AMRL  TR-65-227 

unclassified  REPORT 

SUPPLEMENTARY  NOTE- 

DESCRIPTORS!  {•PROGRAMMED  INSTRUCTION,  training 
DEVICES)  TEACHING  METHODS,  PERFORMANCE  TESTS, 
MATHEMATICS,  READING,  PERFORMANCE  {  HUMAN  )  ,’ 
learning;  STUDENTS.  TIME  STUDIES,  ANALYSIS  OF 
VARIANCE  (U> 

IDENTIFIERS!  BRANCHING  tests  tu> 

THE  study  COMPARED  THREE  METmODS  OF  INSTRUCTION  In 
binary  and  octal  arithmetic,  i.e,,  ii>  norman 
CROWDER'S  BRANCHED  PROGRAMED  TEXT.  THE 
arithmetic  of  computers,  < 2 »  another  version 
OF  THIS  text  modified  so  that  subjects  could  not  SEE 
the  INSTRUCTIONAL  MATERIAL  while  ANSWERING 
♦BRANCHING'  QUESTIONS,  AN0  (3)  *  NARRATIVE  TEXT 
VERSION  PRESENTING  THE  SAME  CONTENT  MATERIAL,  THE 
PRINCIPAL  BEHAVIORAL  measure  was  relative  PERFORMANCE 
on  a  pre-  and  posttraining  Criterion  test,  the 
RESULTS  INOIcATEo  that  PROHIBITING  VISUAL  contact 
with  INSTRUCTIONAL  material  WHILE  ANSWERING  OUESTIONS 
SIGNIFICANTLY  INCREASED  THE  NUMBER  of  ERRONEOUS 

alternatives  selected  by  the  SUBJECTS,  but  010  NOT 
SIGNIFICANTLY  alter  the  amount  of  learning  manifested 
nor  the  time  necessary  to  complete  training,  the 
PROGRAMED  INSTRUCTIONAL  METHODS  resulted  in 
significantly  greater  improvement  on  the  criterion 

TEST  THAN  WAS  ATTAINED  BY  USING  THE  NARRATIVE  TEXT. 

THE  TIME  to  cOMPlETC  INSTRUCTION  WAS  SIGNIFICANTLY 
LESS  WITH  the  NARRATIVE  TEXT  VERSION  of  the  material* 
although,  in  general,  less  Informational  content 
was  IMPARTEO  with  the  NARRATIVE  text,  the  study  time 
NECESSARY  per  unit  IMPROVEMENT  was  significantly  LESS 
with  THAT  version.  RECORDS  WERE  KEPT  of  the  NUMBER 
OF  'WRONG  ANSWER*  BRANCHES  Taken  by  the  SUBJECTS 
RECEIVING  INSTRUCTION  via  the  branched  programs, 
only  about  6s  of  the  total  possible  •wrong' 

BRANCHES  were  ACTUALLY  TAKEN,  tut 
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SYSTEM  DEVELOPMENT  CORP  SANTA  M  ON  J  C  A  CALIf 
A  STUDY  OF  Two  Methods  Fo*  ADAPTING  SELF- 
INSTRUCTIONAL  MATERIALS  TO  INDIVIDUAL 

DIFFERENCES.  (U) 

DESCRIPTIVE  NOTES  TECHNICAL  MEMO. 

JUN  66  5  3  p  MELARAGNO,  RALPH  J.  I 

•»EPT.  no,  TM- 29  3  2  /  OOO  /  0  1  . 
contracts  noooiR-66-coobiT 

unclassified  report 

SUPPLEMENTARY  NOTEj 

descriptors;  <*programmeo  instruction,  pteaching 
METHOOS),  TRAINING  DEVICES.  LEARNING,  students” 
EDUCATION,  teaching  MACHINES,  TESTS,  LINEAR 
SYSTEMS.  ANALYSIS  OF  VARIANCE  (U> 

Identifiers:  branding  tests,  prediction  i u > 

THE  TWO-PhaSe  STu0Y  ComPaRED  two  methods  of 
adapting  SELF-INsTRUCT IOnAL  MATERIALS  to  INDIVIDUAL 
DIFFERENCES  among  learners?  these  WERE  COMPARED  pith 
Each  other  ano  pith  a  cOnt*ol  condition  involving 

ONL V  MINIMAL  ADAPTATION.  RESULTS  OF  THE  EXPERIMENT 

support  three  conclusions?  m  training  times 

CAN  BE  REDUCED  By  VARyjNg  INSTRUCTION  ON  THE  BASIS  OF 
LEARNERS*  ABILITIES!  ( 2  I  A  BRANCHING  STRATEGY  CAN 
REDUCE  TRAINING  TIME  FURTHER  THAN  EITHER  PREDICTION 
OR  LJNaR  STRATEGIES?  ANO  ( 3 )  PHEN  BOTH  AMOUNT 

leaRnco  ano  training  timf  are  of  interest'  branching 
is  superior  to  a  linear  presentation,  (author) 

t  u » 
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HARVARD  uNIV  CAMBRIDGE  HASS 

blackout  ratio  and  overt  responses  in  programed 
instruction:  RESOLUTION  of  Disparate  results.  I  u  > 

AUG  6S  6  P  KEMP,  FREDERICK  0,  I  HOLLAND . 

JAMES  G.  I 

contract:  a F  19(628)-2R0H, 

monitor:  eSO  tDR-65-355 

UNCLASSIFIED  report 

availability;  published  in  journal  of  educational 
PSYCHOLOGY  V  5  7  N2  P109-19  1966, 
supplementary  note: 

descriptors:  (^PROGRAMMED  INSTRUCTION,  teaching 

methods:',  RESPONSE.  TEACHING  MACHINES,  training 
DEVICES.  LEARNING,  tests  »u> 

the  BLACKOUT  MEASURE,  FOR  THE  DEGREE  TO  WHICH 

material  is  programed,  was  applied  to  12  sets  of 
MATERIAL  used  IN  PREVIOUS  STUDIES  of  overt  vs.  covert 
RESPONDING  IN  TE«CMING-MACHInE  PROGRAMS,  blackout 
RATIOS  («  TOTAL  words  WHICH  COULD  BE  REMOVED 
without  AFFECTING  ERROR  RATE)  RANGED  FROM  1| . 1 »- 
7R.6T.  TmE  LOWEST  *t  RATIOS  (  |  I  •  1 1-25  ,  H%  ) 

WERE  FOR  PROGRAMS  WmICH  PREVIOUSLY  DEMONSTRATED  AS 
ADVANTAGE  FOR  OVERT  responding,  the  remaining  b 
RATIOS  <  3  l  .0(1-79, 6*1  WERE  F0«  PROGRAMS  WHICH 
PREVIOUSLY  YIELDED  NO  RESP0NsE-H0DE  DIFFERENCE. 
many  STUDIES  have  FAILED  to  FIND  an  ADVANTAGE  For 
OVERT  RESPONDING  BECAUSE  the  MATERIAL  used  was 
LARGELY  uNPR&GRamED  in  that  answers  WERE  NOT 
oepenoent  upon  much  of  the  content  of  the  material, 

(AUTMORl  ( u 1 
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SYSTfM  RESEARCH  lTO  RICHmONO  (ENGlANOI 
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63  iOb  P*SK,  GOROON  ? 

Contract;  *t  <Oa2»-6<(o. 

unclass  I p 1 EO  RE»oRT 

SUPPLEMENTARY  NOTE}  PREPAREO  for  PRESENTATION  at 

congress  or  the  International  federation  or 

AUTOMATIC  CONTROL  !2*0»‘  iASLE.  SWITZERLAND, 

1963. 

descriptors:  (•learning  machines,  theory:,  bionics^ 

probability,  great  BRITAIN  <U) 

contents:  mach i Nr  organization;  the  mechanish 

IN  WHICH  LEARNING  HACmINeS  ARC  REALIZED.  (U» 
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ILLINOIS  UN  I v  URSANA  COORDINATED  SCIENCE  LAS 

the  use  oF  programmed  learning  and  computer  based 

INSTRUCTION  tECHnIOuES  TO  TEACH  ELECTRICAL 
ENGINEERING  NETWORK  analysis,  iu> 

JUL  6*  85P  JOHNSON.  ROGER  L.  I 

REPT.  no.  R  -39  7 . 

CONTRACT!  OA-a«-0N3-AMC-0O073|E I ,N0NR-398SC0i» 

PROJ:  DA-iOOI H50lB3lr , 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE; 

DESCRIPTORS:  ( •PROGRAMMED  INSTRUCTION,  ^ELECTRICAL 

ENGINEERING),  COMPUTERS.  LEARNING.  STuOENTS, 

EFrECT I VEnESS.  TEACHING  METHOoS.  TRAINING, 

performance i human , .  circuits,  efpecti vencss, 
teaching  machines  tu> 

IDENTIFIERS!  PLATo  TEACHING  SYSTEM  (U> 

two  TYPES  or  PROGRAMMED  INSTRUCTION  SEQUENCES 
I  INQUIRY  and  TUTORIAL)  WERE  USED  ON  THE  PLATO 
SYSTEM  TO  TCaCn  ELECTRICAL  NETWORK  analysis  lEE 
333.  UNIVERSITY  oF  ILLINOIS),  TWO  GROUPS  OP 
STUOENTS  WERE  SCLCCTEO  TO  USE  EACH  OP  THE  TWO  TVPeS 
OF  INSTRUCTION.  bOTm  OP  the  INSTRUCTION  SEQUENCES 
WERE  TO  PROVIDE  THE  SAME  PERFORMANCE  OBJECTIVES. 

THE  REPORT  OeSCRlBt*  THE  OCS|ON  aNO  utE  OP  THE 
instruction  on  the  plato  teaching  system  ano 
SUMMARIZES  The  PERFORMANCE  OP  the  STuOENTS  WITH 
RESPECT  to  The  TWO  METHOOS  OP  TEACHING,  the  STUDY 
I  NO | C  A  T  c  0  that  YmC  OESIRCO  PERFORMANCE  ogjectives 
were  OWTaINCo  SATISFACTORILY  in  SOTn  CASES, 
although  in  CERTAIN  ASPECTS  the  INQUIRY  TEACHING 
PROGRAM  C>M!G!TCO  SOME  ADVANTAGES.  A  TEACHING  PROGRAM 
WHICH  COuLD  hAKC  AVAILAGLE  ALL  GP  YNf  FACILITIES 
contained  IN  THE  PRESENT  PROGRAMS  WOULD  DC  RODE 
OES | WA»LC  »  IaUTmoR)  (u> 
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UNCLASSIFIED  RERORt 

SURRlEhEnTART  NOTE!  UNEOlTEO  ROUGH  DRAFT  TrANs.  OF  MONO. 
OBUCMENIE  MAShINT  RaSRoZNaVAn I TU  ObRAZOV,  MOSKVA 
I  RAM .  I  I  OR , 

DESCRIPTORS!  IaRAtTERN  RECOGNITION,  »lEARN|NG 

machines).  < • art  I r i c I *l  Intelligence.  learning 
MACHINES),  bionics.  USSR  <u> 

translation  of  Russian  research:  training  rattern- 
recognition  machines. 
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ILLINOIS  UN  I y  URbANA  TRAINING  RESEARCH  LAB 
SOCRATES,  A  COHPuTER-BASEO  INSTRUCTIONAL  SYSTEM  IN 
THEORY  AnO  RESEARCH.  (U> 

descriptive  note:  technical  Rept. 

JUN  A 6  5  SP  STOLUROM , LAWRENCE  M.  I 

REPT.  NO.  TR-J2, 

contract:  nonr  39b5<oni. 

unclassified  report 

SUPPLEMENTARY  NOTE: 

descriptors:  (•programmed  instruction, 

•CYBERNETICS!.  DIGITAL  COMPUTERS,  TEACHING 

methods,  theory,  LEARNING  ( U  > 

identifiers:  socrates  <u» 

the  paper  DESCRIBES  A  CYBERNETIC  COMPUTER-BASED 
INSTRUCTIONAL  SYSTEM,  SOCRATES.  THE  TEACHING  MODEL 
WHICH  LEO  TO  ITS  DEVELOPMENT,  And  Some  of  THE 
RESEARCH  ACCOMPLISHED  WITH  IT,  THE  acronym. 

socrates.  is  system  for  organising  content  to 
review  and  teach  educational  subjects, 
it  consists  of  a  group  op  student  Input-output  ci/ 
oi  stations  *iR£o  to  a  oigital  computer  through  a 
relay  Rack,  it  is  a  computer-b aseo  tutorial  system 

OCSIgnEO  to  meet  the  REQUIREMENTS  01  AN  IDIOGRAPHIC 
CONTINGENCY  model  or  THE  INSTRUCTIONAL  PROCESS. 

which.  THERcroRc,  hakes  it  possible  to  provide  highly 
AOAPTIVE  INOJ vIOuALIZCC  INSTRUCTION  to  several 
SYUOCNTs  SIMULTANEOUSLY,  the  model  defines  the 
presumably  critical  o t mens i ons  of  instruction  ano 
treats  these  as  system  functions,  the  system 
permits  controlled  implementation  of  the  hooel  a* 
well  as  the  collection  of  data  which  could  lead  to 

ITS  FURTHER  oEVElORmCnT,  (AUTHOR!  <u> 
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LOCKHEED  MISSILE*  aNO  SPaCE  CO  SUNNYVALE  C  AL I P 
HUMAN  PACTORS  ASPECTS  OP  OIGITAL  COMPUTER  PROGRAMMING 
FOR  SIMULATOR  CONTROL.  <u> 

85  IOp  SpESoCK, GILBERT  J,  l L { NCOLN  « 

ROBERT  S,  I 

UNClASSJFIfo  REPORT 

AVAlcASlLfTYj  PUBLISHED  IN  HUMAN  PACTORS  PR73-82 
OCT  19*5. 

supplementary  note. 

DESCRIPTORS:  I  *COmp 1 LERS •  HUMAN  ENGINEERING!, 

(•PROGRAMMING(COMPUTERS) ,  *HUMAN  ENGINEERING)' 

DIGITAL  COMPUTERS*  simulators!  CONTROL,  display 
systems,  real  yIm^!  programmers  < u t 

because  op  the  Enormous  present  day  epport  devoted 
to  the  preparation  op  digital  computer  **rograms, 

SPECIAL  ATTENTION  SHOULD  BE  GIVEN  TO  THE  human 
PACTORS  ASPECTS  or  PROGRAM  DEVELOPMENT.  CURRENTLY 
AVAILABLE  PROGRAM  cOMPjLeRS  REPRESENT  A  SIGNIFICANT 

application  op  certain  human  factors  principles,  but 
are  not  generally  applicable  to  problems  of  *real 
TIME*  programming,  since  the  CREATION  op 

APPROPRIATE  COMPfLERS  |S  IMPORTANT  TO  SIMULATION 

methodology,  t  t  r t pop t  includes  a  detailed 

DESCRIPTION  or  A  *REAl  TIME*  COMPILER  DEVELOPED  FO« 

d jsplav/control  simulation  on  a  Small  computer  in  a 

human  FACTORS  LABORATORY.  (AUTHOR)  ( U  > 
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ILLINOIS  UN  I v  URBANA  TRAINING  RESEARCH  LAB 
PROJECT  sOCRaTES;  A  FLEXIBLE  RESEARCH  FACILITY  TO 
USED  IN  STUDIES  OP  PREPROGRAMED  SELF-INSTRUCTION 
(PSI)  AND  SEcP-PROGRAMED  INDIVIDUALIZED  EDUCATION 
( SP I E  >  . 

descriptive  note:  final  rept. 

SEP  66  3 1 p  STOLUROW, LAWRENCE  M.  ; 

contract:  NONR-39BS <  OR )  , 

PROJ:  NR-l 59-239  , 

UNCLASSIFIED  report 
SUPPLEMENTARY  NOTE; 

descriptors:  (•programheo  instruction,  scientific 

RESEarCHi,  (^EDUCATION,  SCIENTIFIC  RESEARCH), 

(•TEACHING  MACHINES,  LEARNING),  PSYCHOLOGY, 

cybernetics,  teaching  methods,  students, 
computers;  bibliographies  (U> 

identifiers:  socrates  (Ui 

THIS  IS  the  final  REPORT  of  WORK  ACCOMPLISHED  ON 
project  SOCRATES  (SYSTEM  FOR  ORGANIZING 
CONTENT  TO  REVIEW  and  TEACH  EDUCATIONAL 
SU8JECTS).  The  PROJECT  CONTRIBUTED  to  the 
DEVELOPMENT  and  OPERATION  of  A  COMPUTER-BASED 

facility  for  psychological  research  on  variables 

ASSOCIATED  with  pRE-PROGRAMEo  SELF-INSTRUCTION  (PsI) 
and  sELF_PROgRAMED  INdIVUALIzED  EDUCATION  ( SP I E  )  , 

THE  RESEARCH  was  concerned  WITH  THE  DEVELOPMENT  OF 

psychological  theory  and  research  Relating  to  the 
design  and  use  of  a  computer-based  instructional 

SYSTEM,  (AUTHOR)  (u> 
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VIRGINIA  POLYTECHNIC  INST  BLACKSBURG 

ANALYSIS  Of  COMPUTER  SCIENCE  CURRICULA  IN  AMERICAN 
COLLEGES  AND  UNIVERSITIES,  ,U> 

Aug  64  SIP  arret'bruce  jay  ihahn. 

BRUCE  NORMAN  | 

UNCLASSlPlEO  REPORT 

Supplementary  note*  prepared  in  cooperation  with 
MARYLAND  UNlV.,  COLLEGE  PaR*. 

descriptors:  (.computers,  •education), 

UNIVERSITIES,  ANALYSIS*  PrOGRaMM 1 NG ( COMPUTERS )  , 

ARTIFICIAL  intelligence’  CYBERNETICS,  MATHEMATICAL 
PROGRAMMING  <UI 

REACTIONS  FROM  Many  colleges  AND  UNIVERSITIES 
throughout  the  United  states  indicate  that  the 
COMPUTER  science  field"  aS  a  program  of  guided 
INSTITUTIONAL  STuoy,  is  IN  its  earliest  INFANCY. 
many  schools  not  now  offering  degrees  have  plans 
FOR  PROGRAMS,  schools  aLREAOy  OFFERING  DEGREES  ARE 
CONSTANTLY  CHANGING,  adding  and  0R0PPING  COURSES,  and 
SHIFTING  SCOPE,  COMPARISON  IS  DIFFICULT  BECAUSE  OF 
A  LACK  OF  UNIFORMITY  ouE  TO  THE  NEWNE5S  OF  The 

SCIENCE,  differences  in  concept  Of  the  field  and  I t  5 

OBJECTIVES,  COMMUNICATIONS  DIFFICULTIES  CREATED  by 
THE  VAGUENESS  of  the  LANGUAGE,  and  STRUCTURAL 
PROBLEMS  CONFRONTING  NEW  °R  PROPOSED  DEPARTMENTS 
MAKING  THEIR  future  STaTuS  UNPREDICTABLE,  (AUTHOR) 

(U) 
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SUpPLEMENTaR Y  NOTE;  REVISION  OF  MANUSCRIPT  SUBMITTED  3 

nov  69.  see  also  ad-6ii  93s. 
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ARTIFICIAL  INTELLIGENCE.  BIONICS,  ANALOG-DIGITAL 
COMPUTERS,  SET  theory,  PROBABILITY  (U) 

identifiers:  re  1 nforcement r ps yChology  i  <u> 

the  paper  DESCRIBES  A  LEARNING  CONTROL  SYSTEM  USING 
a  reinforcement  technique.  The  controller  is 
capable  of  controlling  a  plant  that  may  be  nonlinear 
and  NONSTATIONARr.  the  only  A  PRIORI  information 
REQUIRED  BY  the  CONTROLLER  is  the  ORDER  of  the  Plant, 
the  APPROACH  IS  TO  design  a  CONTROLLER  WHICH 

partitions  the  control  measurement  space  into  sets 
called  control  situations  and  then  learns  the  best 
control  choice  for  each  control  situation,  the 
control  measurements  are  those  indicating  the  state 
of  the  plant  ano  environment,  the  learning  is 

ACCOMPLISHED  by  REINFORCEMENT  of  the  PROBABILITY  of 

choosing  a  particular  control  choice  for  a  given 
CONTROL  SITUATION,  THE  SYSTEM  WAS  STIMULATED  ON  AN 
IBM  :710-GE0a  HY3RIO  COMPUTER  FACILITY, 

EXPERIMENTAL  RESULTS  OBTAINED  FROM  the  simulation 

are  PRESENTEo.  (AUTHOR)  <U» 
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A  REPORT  IS  PrESeNTEO  OF  TH£  PLANNING.  DESIGN  AND 
CONSTRUCTION  OF  fXPERimEnTAl  EOUlPMENT  APPROPRIATE 
FOR  RESEARCH  ON  the  learning  PROCESS  ANO  the 
EVALUATION  Op  complex  INSTRUCTIONAL  and  INFORMATIONAL 
PROGRAMS,  the  CLASSROOM  COMMUNICATOR  makes 
POSSIBLE  the  a0M,niSTraT|0N  OF  MULTIPLE-CHOICE 
OBJECTIVE  TESTS,  OR  ATTiTUOC  SCALES,  IN  SUCH  a  WAy 

that  the  results  are  available  oirectly  after  the 

CONCLUSION  OF  THr  TEST.  IN  ADDITION,  THE 

instructor  or  experimenter  can  see  immediately  hor 
each  individual  responos  to  each  item  in  the  test, 

OTHER  FEATURES  Or  THE  SYSTEM  RILL  MAKE  POSSIBLE  NEW 
KINDS  OF  EXPERIMENTATION  |N  THE  LEARNING  PROCESS, 

the  pre-oesign  functional  Requirements  for  the 

EOU I PMfNT  are  GIVEN  In  DeTAIl.  The  EOUlPMENT  RHtCH 
has  BEcN  oESIGNEo  ANO  CONSTRUCTED  TO  MEET  THESE 
REQUIREMENTS  is  DESCRIBED  ANO  ILLUSTRATED,  An 
explanation  is  given  of  how  the  components  of  the 

CLASSROOM  COMMUNICATOR  OPERATE.  (U) 


232 

UNCLASSIFIED 


UNCLASSIFIED 


D0c  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /OHKOB 
AD-ANR  OS«*  S/9 

GEORGE  WASHINGTON  UNlV  ALEXANDRIA  VA  HUNAN  RESOURCES 
RESEARCH  OFFICE 

THE  oESIGN  Of  INSTRUCTIONAL  SYSTEMS,  <u> 

descriptive  notes  technical  Reft., 

NOV  A*  P2P  SMITH, ROBERT  G,  | 

REPT.  NO.  HUMRRO-tR-AA-1 8 

contract:  da-nn-ibb-aro-2 
PROJJ  0A-2J02R70IA718-0I 

UNCLASsIFIeO  rep.ort 


DESCRIPTORS?  <*TRaINING,  COST  EFrECVI vENESS) , 

PROGRAMMED  INSTRUCTION,  TRAINING  DEVICES^  TRANSFER 

of  training,  systems  engineering,  learning, 
students^  PERFORMaNCE(HUMAN» ,  TEACHING  methods, 

EPF  I C  I ENC Y  (U> 

THE  REPORT,  based  On  an  EXTENSIVE  SURVEY  OF  CURRENT 
LITERATURE,  DESCRIBES  and  DISCUSSES  a  SYSTEM  APPROACH 
to  DESIGNING  TRAINING  and  CONSIDERS  FACTORS  BEARING 
ON  TRAINING  EFPEcTI VENESS.  an  EFPICIENT 
INSTRUCTIONAL  SYSTEM  IS  CONCEIVED  AS  one  IN  WHICH  THE 
COMroNENtS  FORM  an  INTEGRATED  WHOLE,  ACHIEVING 
MAXIMUM  EFFECTIVENESS  at  the  least  possible  cost, 
COMPONENTS  CONSIoEREO  IN  THIS  REPORT  INCLUDE 
PRESENTATION  MED ( A ,  STUDENT  MANAGEMENT,  TECHNIQUES 
FOR  PRACTICING  KNOWLEDGE  AND  PERFORMANCE,  KNOWLEDGE 
OP  RESULTS,  OlREcTING  STUOCNt  ACTIVITIES  TOWARO  THE 
GOALS  OP  the  TRAINING  program!  ano  testing  and 
evaluating  the  system  in  terms  of  efficiency  and 
cost.  (Author)  <ui 
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achievement  tests”  problem  solving,  scheduling  tu> 

identifiers:  verbalization  <ui 

TRAINING  ON  COMPUTER-PROGRAM  (CP>  writing  was 
GIVEN  to  60  HIGH  SCHOOL  sTUOENTS  :N  a  3  X  2 

factorial  oesign  concerned  with  effects  of  ia> 
writing  explicit, v  the  Rules  useo  in  constructing 
the  cps  <b>  writ i ng  the  names  of  these  rules  in 

CONJUNCTION  WITH  writing  CPS.  OR  (Cl  WRITING 

ONLY  The  CPS.  THf  other  FACTOR  WAi  PROMPTING  VS, 

confirmation,  results  jnoicatED  That:  <ai 

DURING  LEARNING.  PROMbtInG  WaS  SIGNIFICANTLY 

superio*  to  confirmation’  but  a  Reverse  tendency 

appeared  in  the  criterion  testsi  iBi  naming  the 

RULES  IN  ADDITION  TO  WRITING  CPS  DURING  TRAINING 

Aloco  LATER  PERFORMANCE  when  WRITING  MORE  COMPLEX 

CPS  ON  THE  CRITERION  TESTS  I  ( C 1  WRITING  rules 

OURlNQ  TRAINING  ACTUALLY  HINDERED  SS  IN  WRITING 

CPS  LATER  ON  the  CRITERION  tests,  IAUTMOR)  ( U 1 
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systems,  abstracts,  processing,  learning  machines  iu> 

contents:  (A)  general  inf-oRmation  sciences: 
information  theory!  Redundancy,  system  theory! 
function  modeling!  automata  theory.  IB)  machine 
interaction  with  humans:  machine  aided  cognition 

AND  DISPLAY  TECHNIQUES,  INDEXING  and  ABSTRACTING, 

linguistic  analysis,  pattern  recognition,  ici 
improved  machines:  general  Systems  and 
components,  hybrio  systems,  multiprocessing! 
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computer  augmented  learning,  ( i/i 

NOV  **  29R  kindred. J.  • 

RERT.  NO.  AATmP-55 

UNCLASSIFIED  report 


DESCR I RTORS 1  (^LEARNING.  TRAINING  OEVICCS). 

(•TRAINING  DEVICES.  COMPUTERS)!  (•TEACHING 
machines,'  computers),  ( •prograhmeo  Instruction, 

LEARNING),  EDUCATION,  STUDENTS  (U) 

the  report  contains  a  description  and  summary  or 

COMPUTER  AUGMENTED  LEARNING  DEVICES  and  systems, 
the  oevices  are  or  tro  general  types?  programmed 
INSTRUCTION  SYSTEMS  based  ON  THE  TEACHING  MACHINES 
PIONEERED  ST  RRE$SE  V  AND  DEVELOPED  »Y  SKINNER. 

AND  THE  SO-CALLED  'DOCILE'  SySTEMS  THAT  PERMIT 
GREATER  uSER-OlRECTION  «ITM  THE  COMPUTER  UNCE* 

student  control,  even  sympathetic  criticisms  sy 

PRACTITIONERS  REyEAL  LIMITED  UNDERSTANDING  OP  THE 
PSYCHOLOGY  OF  LEARNING  AND  KMORlNG.  EXPOSE  POTENTIAL 
RESTRICTIONS  TO  ADEQUATE  SELECTION  OF  COMPUTCR-tAfEO 
CURRICULA,  AND  recognize  TECHNICAL  HAZARDS  that 
impede  the  development  or  effective  computerized 

EDUCATIONAL  TOOLS.  (AUTHOR)  <U) 
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machines,  training  devices,  education,  reasoning, 

LEARNING)  MEMORY,  MOTIVATION,  BEHAVIOR, 

RROGRAHhEO  INSTRUCTION  (U) 

the  author  points  out  that  from  very  differekt 
approaches  To  EOuCATIonAj.  ph i losofhy  ano  educational 
operations.  re  are  arare  of  the  great  need  or  home 

EMPHASIS  UPON  STUDENT  INITIATIVE  and  the  FULFILLMENT 

OF  The  student’s  |nT£llCc*Ual  NEEDS,  under  The 
heading  of  the  goal  or  teaching  for  creativity, 
this  means  not  only  teaching  more  imaginatively  but 

ALSO  PROMOTING  By  TEACHING  ThE  DEVELOPMENT  Op 
CREATIVE  SKILL*  and  CREATIVE  attitudes  IN  students. 

S  I'NCC  an  aRRa*  Or  TEACHING  MEOl*  ARE  avaIlA«lE  AN® 

ARE  PROSAtLY  MERE  TO  STAy,  IT  IS  bELL  THAT  «e 
CONSIDER  HOP  they  MAY  sc  used  more  CONSTRUCTIVELY 
INSOFAR  AS  STUOENYS  are  cONCERNEO.  both  in  T(RMS  OF 
teaching  ordinary  subject  matter  and  in  developing 
C*C*T!vC»TN!nk1Ng  skills  *NO  CREATIVE  ATTITUDES.  IU) 
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descriptors:  < •ha*-machine  sy5tehs,  problem 

SOLVING),  (•PROBLEM  SOLVING,  PERFORMANCE ( HUMAN >) , 
(•COMPUTERS,  PROBLEM  SOLVING),  REASONING, 

behavior]  SYMgOLS,  learning,  experimental 
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THE  OOCUmENT  REPORTS  ON  A  PROGRAM  of  RESEARCH  on 
human  PROBLEM-SOLVING  BEHAVIOR  WHEN  that  BEHAVIOR  IS 
being  assisted  By  CENTAIN  COMPUTER  And  DISPLAY  *IoS, 
THE  RESEARCH  is  PARYICULARLY  CONCERNED  WITH  PROBLEM 
SOLVING  that  INVOLVES  INOUCTIVE  REASONING  OR  CONCEPT 

formation,  previous  investigations  have  indicated 
that  human  subjects  use  a  variety  of  systematic 
operations  WhEN  they  are  solving  such  proslehsi  one 
purpose  of  this  project  is  to  carry  out  an 
experimental  analysis  of  some  of  these  OPERATIONS  and 
their  explicit  uses,  to  accomplish  this  purpose, 

THE  OPERATIONS  Arc  HABC  AVAILABLE  TO  THE  PROBLEM 
SOLVER  In  The  FORM  OF  COMPUTER  AnO  DISPLAY  AIDS  SO 

that  he  c*n  c»ll  for  tmeir  Implementation  ouite 
easily,  the  problem  solver  is  thus  relieved  of  the 
BURDIN  of  actually  CARRYING  OUT  the  details  of  The 
OPERATIONS.  FURTHERMORE,  through  the  COMPLETE 
RECORDING  OF  THE  USE  OF  THESE  COMPUTER  AIDS,  SOHE 
ASPECTS  QF  TmE  PROBLEH-SOL V INO  PROCESS  ARE 

external i EEC  for  Examination  §y  the  researcher, 

THE  FIRST  PART  OF  THIS  REPORT  OUTLINE*  THE  GENERAL 

method  ano  Rationale  of  this  work  and  its  relation  to 
other  research,  the  SECOND  Part  describes  four 
SPECIFIC  EXPERIMENTS  RltHIN  THAT  GENERAL  FRAMEWORK. 

groups  or  subjects  were  Exposed  to  t»o  major  ttpes 

0*  CONCEPT  PROBLEMS!  CL ASS  I F | C AT  I  ON  ANO 
relational,  THOSE  SUBJECTS  Who  WERE  ALLORCO  YO  VSt 
THE  COMPUTER  AND  DISPLAY  *10$  |C*LLC0  SYMBOL 
manipulation  FuncTJONSJ  In  SOLVING  ThE  PROBLEMS 
achieved  S I  On  *  p I c  an  f  l  y  higher  performance  than  non* 
AlOEO  SUBJECTS.  THE  AIOS  INCREASED  In  USEFULNESS 
»ITh  PROBLEM  OIFfICwlTT  ano  had  their  GREATEST 
utility  for  the  relational  problems,  which  proved  to 

BE  CONSloERABLY  h©R£  DIFFICULT  Than  CLASSIFICATION 

problems.  i*uthor)  4 
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supplementary  note*  prepared  for  presentation  at  the 
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DESCRIPTORS:  <«MAn-MACh1Ne  SYSTEMS,  problem 
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the  paper  discusses  some  of  the  basic  principles 

AND  TECHNIQUES  Of  MAN-MACHINE  INTERACTION  and  GIVES 
SEVERAL  IlLUSTRAt IONS  of  INSTANCES  IN  WHICH  HUMAN 

capability  has  Been  Enhanced  by  Computer  and  display 
systems,  it  also  discusses  ThE  implications  of 

THESE  PRINCIPLES  FOR  THE  BUSINESS  AND  INDUSTRIAL 

community.  The  paper  was  one  of  Four  given  at  a 

SYMPOSIUM  ON  CONSTRUCTS  CONCERNING  HUMAN 
PERFORMANCE  in  The  WOplO  of  WORK,  held  AT  THE 
AMERICAN  PSYCHOLOGICAL  ASSOCIATION 
CONVENTION,  new  YORK  CITY,  SEPTEMBER  1966, 

(AUTHOR)  (U) 


240 


UNCLASSIFIED 


UNCLASSIFIED 


DDc  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  No.  /OHrOB 
A0-6HS  7^0  5/10 

ILLINOIS  UN  1 y  URbANA  COORDINATED  SCIENCE  LAB 
THE  ETFEcT  OF  COMPLEXITY  OF  NATURAL  LANGUAGE 

mediators  ano  the  associ ability  of  pairs  on  paired- 
associate  LEARNING,  «  m  > 

jan  i*p  wearing. Alexander  j.  t 

MONTAGUE. WILlIAH  £,  ; 

KEPT,  NO.  R-S33 

contract:  0A-28-0O~AMC-00073  (  E  >  , N0NR-3P8S ( OB » 

PROJ:  DA-2OOO1 R50i B31 F 

UNCLASSIFIED  report 


descriptors:  (•LEARNING,  «WORo  ASSOCIATION), 

VERBAL  BEhAVIoR.  LANGUAGE,  VOCABULARY,  errors, 

RECALL.  TEACHING  MACHINES 

identifiers:  plato  teaching  system 

natural  language  meoiators  inlmi  are  widely  used 

07  SS  IN  PAIrEO-aSSOCIATE  LEARNING,  EXPERIMENTS 
WHICH  have  DOCUMENTED  their  EFFECT  ON  learning  have. 
HOWEVER  j  LARGELY  IGNORED  QUALITATIVE  differences 
between  them,  two  large  groups  each  learned  a 
DIFFERENT  CVC-»Or0  list  AFTER  WHICH  they  REPORTED 
any  nlms  they  had  used,  uuoges  Rated  the 
COMPLEXITY  of  nlms  using  a  SCALE  DEVELOPED  by 
MARTIN,  BOERsMA  and  COX  IIVWS)  WITH 

DIFFERENT  MATERIALS,  the  RESULTS  AGREE  WITH  THEIRS 
IN  THAT  complex  nlms  PRODUCED  FEWER  ERRORS  in 
LEARNING.  HOWEVER,  SOME  CATEGORIES  ON  THE  SCALE 
WERE  USED  INFREQUENTLY  WHICH  MAY  INDICATE  that,  AT 
least  with  highly  MEANINGFUL  MATERIAL,  a  simpler 
DICHOTOMOUS  CATEGORIZATION  InLM  or  ROTE)  may  be 
PREFERABLE,  (AUTHOR)  IU> 
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positive  feedback  is  presented,  results  are  given 
of  investigating  control  methods  by  the  order  of 

SELF-TEACHING  GROUPS  in  the  'ALFA'  SYSTEM  WITH  ONE 
POSITIVE  FEEDBACK.  METHOdS  OF  LEARNING  ANd  SELF- 
TEACHInG  of  GROUPS  OF  ASSOCIATION  CELLS  OF  The  system 
ARE  DlsCUSSEo.  It  IS  SHOrN  THAT  FOR  A  SYSTEM  WITH 
ONE  POSITIVE  FEEDBACK"  ThE  SELECTION  OF  SIGNS  FOR 
RECOGNITION  of  The  GIVEN  GROUP  OF  FORMS  SHOULD  BE 
REALIZED  not  only  for  USEFULNESS  and  stability,  BUT 
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power  of  the  system  for  each  two  forms,  in  order 
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system  be  no  less  than  unity  at  any  given  indicator 
ADJUSTMENT  of  maximum  VOLTAGE  (IBN),  furthermore! 

IT  IS  NECESSARY  that  the  RESOLVING  porer  OF  each  two 
FORMS  DIFFER  at  least  by  UNItY,  ThE  NECESSARY 
MINIMUM  NUMBER  Of  SIGNS  fOR  THE  POSSIBILITY  OF 
TEACHING  and  RETeaCHInG  IN  THE  SYSTEM  IS  DETERMINED 
AND  IT  IS  SHOWN  THAT  AN  INCREASE  IN  THE  NUMBER  OF 
POSITIVE  FEEDBACKS  IMprOvES  THE  S E L F OR G A N I  2  I N G 

process  in  The  system,  (author)  iu» 
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the  results  op  Experiments  on  piecewise-linear 
LEARNING  MACHINES  WITH  HANDPRINTED  CHARACTERS  are 
REPORTED,  the  data,  as  BEFORE^  CONSISTED  op  three 
*6-character  fortran  alphabets  prom  each  op  16 
WRITERS,  the  results  op  EXPERIMENT  3,  A  N I  RE¬ 
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IS  BASED  ON  CONTOUR  FOLLOWING  AND  THE  DETERMINATION 
OP  FEATURES  INCLUDING  CONNECTED  SUBFIGURES.  STROKES 
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A  METHOD  op  USING  the  I02*-IhAGE  OPTICAL 
PREPROCESSOR  FOR  THE  PROPROCeSSInG  OP  SPEECH 

waveforms  is  described  and  Some  op  the  considerations 
that  GOVERN  its  practical  IMPLEMENTATION  are 
oiscusseo.  the  method  is  based  on  the 
DETERMINATION  OP  the  AMPLITUDE  COEFFICIENTS  of  a 
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THE  OBJECTIVE  WA<5  TO  fVALUATE  THE  EFFECT  ON 

criterion  scores  0f  programed  instruction  reouiRInG 

SUBJECTS  EITHER  TO  WRITE  OR  NOT  To  WRITE  THEIR 
RESPONSES,  UNDER  EITHER  CONSTRUCTED  OR  PROMPTED 
CONDITIONS,  with  MILITARY  TACTICS  AS  THE  CONTENT, 

ONE  HUNDRED  ANO  TWENTy  INFANTRY  LIEUTENANTS  IN 
GROUPS  OF  JO  USED  THE  PRoCRAhED  BOOKLET  INSTRUCTION 
WITH  THE  FOUR  RESPONSE  CONDITIONS!  CONSTRUCTED- 
OVERT,  COnSTruCTeO-COvERT.  PROHPTED-OVERT j  And 
PROMPTeD-cOVerT.  two  CONTROL  GROUPS  WERE  ALSO 
TESTED,  although  test  SCORES  from  CONVENTIONAL 
LECTURE  and  PROGramEO  INSTRUCTION  methods  Dio  NOT 
DIFFER  SIGNIFICANTLY,  the  LECTURE  method  REOUIRCD 
TWICE  THE  AVERAGE  TRAINING  time  of  the  FASTEST 
programed  method',  the  similarity  IN  EFFECTIVENESS 
RESULTING  FROM  The  DISPARATE  RESPONSE  CONDITIONS 
suggests  that,  for  content  of  this  nature  and  lenoTm, 
CONSTRUCTED  RESPONSES  t  E I TM£r  OVERT  OR  COVERT! 
may  BE  DISPENSED  with  IN  FAVOR  of  PROMPTEO-CovERT 
RESPONSES,  which  reouire  LCSr  learning  time  WITHOUT 
COMPROMISING  the  TRAINING  EFFECT! VENESS  OF  PROGRAMED 
INSTRUCTION.  iu> 
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THE  report  DISCUSSES  THE  TASK  OF  FORMULATING  A 
MODEL  OF  LINGUISTIC  PERFORMANCE  and  proposes  an 
APPROACH  TOWARD  THIS  GOAL  THAT  IS  ORIENTED  TOWARD  AN 
EMBODIMENT  OP  The  mooel  as  a  DIGITAL  COMPUTER 
PROGRAM,  THE  METHODOLOGY  OF  CURRENT  LINGUISTIC 
THEORY  is  CRITICIZED  FOR  SEVERAL  OF  ITS  FEATURES  THAT 
RENDER  It  INAPPLICABLE  to  a  REALISTIC  model  OF 
PERFORMANCE,  AND  REMEOICS  FOR  THESE  DEFICIENCIES  ARE 

proposed,  the  syntactic  and^ conceptual  data 
STRUCTURES,  inference  rules!  GENERATION  and 
UNDERSTANDING  mechanisms!  ANo  LEARNING  MECHANISMS 
PROPOSED  FOR  THE  MODEL  ARE  AlL  DESCRIBED,  THE 
LEARNING  PROCESS  is  FORMULATED  as  a  series  OF  Five 
STAGES,  and  the  roles  of  NONlINGuISTIC  feedback  and 
INDUCTIVE  GENERALIZATION  relative  to  these  stages  are 
DESCRIBED,  finally,  the  IMPLICATIONS  of  a 
SUCCESSFUL  PERFORMANCE  MODEL  FOR  LINGUISTIC  THEORY, 
LINGUISTIC  APPLICATIONS  OF  COMPUTERS,  and 
PSYCHOLOGICAL  THEORY  are  DISCUSSED,  (AUTHOR)  IU> 


245 


UNCLASSIFIED 


I 


UNCLASS!*-  lEo 

OOC  REPORT  bibliography  search  CONTROL  NO.  /ohkob 
A0-***6  *51  5/9 

university  of  southern  California  los  angelEs  dept  of 
fsyChologv 

training  corrective  maintenance  performance  on 
electronic  equipment  with  cai  terminals:  i,  a 

FEASIBILITY  STUOy.  <y> 

DESCRIPTIVE  note:  TECHNICAL  RePT.. 

DEC  **  Hip  RjGNEy .JOSEPH  W,  I 

REPT,  NO.  TR-S1 
CONTRACT:  NONR-22fl(22) 

PROj:  NR-153-093 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  <*PRoGRAMMED  INSTRUCTION,  ELECTRONIC 

TECHNICIANS)*  FEASIBILITY  STUDIES,  PROGRAMMING 
LANGUAGES,  COMPUTERS,  tests.  LEARNING, 

performance < human > ,  electronic  equipment  cu> 

Identifiers:  computer- a i deb  instruction  iU) 

A  REPORT  is  given  OF  a  FEASIBILITY  STUOY  IN  WHICH 

several  possible  relationships  between  student, 
computer  terminal.  an0  electronic  equipment  were 
CONSIOEREo.  the  simplest  OF  these  CONFIGURATIONS 
IRAS  SET  UP  ANO  EXAMINED  IN  TERMS  OF  ITS  FEASIBILITY 
FOR  TEACHING  t«F  PERFORMANCE  OF  FAULT  LOCALISATION  ON 

a  navy  transceiver,  an  Instructional  program  was 
written  In  the  coursewriter  language,  the 

PROGRAM  Guides  a  STUDENT  THROUGH  A  fault  LOCALIZATION 
STRATEGY  DURING  several  PRACTICE  problems,  providing 
KNOWLEDGE  OF  RESULTS  and  REMEDIAL  INSTRUCTION,  it 
then  RECORDS  key  STUDENT  RESPONSES  DURING  THe 
ADMINISTRATION  of  test  Problems,  CONCLUSIONS  OF  The 
stuoy  aRE:  (i)  simple  caj  programming 
LANGUAGES  can  BE  QUICKLY  learned  by  ELECTRONICS 
INSTRUCTORS  who  are  Not  TRAINED  PROGRAMMERS!  THESE 
LANGUAGES  must  Be  SUPPLEMENTED  by  more  POWERFUL 
LANGUAGES  if  the  full  POTENTIAL  Of  cai  for 
PERFORMANCE  TRAINING  is  to  Be  REALIZED,  <*> 
COMPUTER-GUIDED  PRACTICE  in  FOLLOWING  trouble- 
ISOLATiON  SEQUENCES  Can  FACIlJtatE  effective 
TROUBLESHOOTING  PERFORMANCE,  even  a  FEW  HOURS  of 

such  practice  can  show  Interesting  results,  o> 
there  are  several  attractive  possibilities  f0r 
COMBINING  the  COMPUTER  TERMINAL  with  electronic 
EQUIPMENT  TO  PROVIDE  for  ON-lINE  sensing  OF  STUDENT 

actions  On  The  Equipment,  two  major  approaches 

EMERGE:  CONSolE-FQU I PmeNt  COMBINATIONS  to  TEaCH 
PERFORMANCE  ON  SPECIFIC  EQUIPMENT,  AND  CONSOLE- 

EQUIPMENT  combinations  to  teach  general izable  skilus, 
such  as  alignment  procedures  and  bracketing  logic,  «u) 
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A  COMPLETELY  AUTOMATED  multi-media  self-study 
PROGRAM  FOR  TEACHING  a  portion  of  electronic  sol  t  o** 
state  fundamentals  was  developed,  the  subject 
MATTER  AREAS  INCLUDED  WERE  FUNDAMENTAL  THEORY  OF 
transistors,  transistor  amplifier  fundamentals,  AND 
simple  MATHEMATICAL  ANALYSIS  of  transistors  including 
EQUIVALENT  CIRCUITS,  PARAMETERS,  AND  CHARACTERISTIC 

CURVES.  THE  media  included  a  tape  Slide  AUDIO¬ 
VISUAL  PRESENTATIONS,  a  programmed  text!  a  cued  TEXT, 

A  SOUND  MOVIE,  A  WORKBOOK,  An  A  RCA  TRANS1ST  OR 

trainer,  a  controlled  experiment  was  conducted, 
comparing  the  EFFECTIVENESS  OF  The  SELF-SUFFICIENT 
MULTI-MEoIA  materials,  WITH  a  CONVENTIONAL 
INSTRUCToR/CLASSROOM  PRESENTATION  and  existing  SELF. 
study  materials  from  air  force  extension 
course  INSTITUTE,  EVEN  THOUGH  the  INSTRUCTOR/ 

CLASSROOM  SUBJECTS  RECCIVEO  $  OMEWH  A t  HIGHER  RATIO 
GAIN  SCORES,  ON  tH£  AVERAGE)  THAN  TH£  MULTI-MEDIA 
SUBJECTS,  this  DIFFERENCE  WAS  not  SIGNIFICANT, 

BOTH  OF  THESE  MOOES  WERE  SUPERIOR  IN  EFFECT  I yCNCSf 

to  the  extension  course  materials,  the  principal 
MEASURES  of  THIS  EFFECT! VENEsS  WERE  A  PRE-TffT  AND  A 
POST-TEST  MAOE  Up  OF  MULTIPLE  CHOICE  ITEMS  CONCERNING 
THE  SOLID  STATE  THEORY  COVERED,  (AUTHOR)  <U> 
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(LPC)  through  automated  instruction  RAS  developed. 

THE  AUTOMATED  INfTRUCTlON  «E THOO  »^LUD1 ED  E  « 

THE^CONVENT l ON ALlT  trained  student*,  the  automated 
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SEVENTY-SI*  aFROtC  CADETS  STuO ieo  a  revised 
VERSION  of  The  TEXT,  THE  HtLlTARr  JUSTICE 

system.  for  four  so-hinutc  Class  periods 

DISTRIBUTED  OVER  3  REEKS,  UN|T-maSTCRY  TESTS  OF 
ABOUT  13  MULTIPLE-CHOICE  ITEhS  Each  rERE  ADMINISTERED 
at  II  POINTS  THROUGHOUT  THE  TEXT,  half  or  THE 
SUBJECTS  (CADETS)  RECEiVEO  No  KNONLEOOE  OF  THE 
CORRECTNESS  of  TmCIR  RESPONSES  On  The  UNIT-MASTERY 
TEST,  the  OTmER  half  of  YmE  SUBJECTS  USEO 
chemically  treayeo  answer  sheets  wmi^n  ihneoiatcly 

INDICATED  WHETHER  dr  NOT  YME  SUBJECT’S  ANSWER  WAf 
CORRECT.  A  100-ITEM  MULTIPLE-CHOICE  test  over  the 
TEXT  WAS  ADMINISTERED  yd  ALL  SUBJECTS  3  DAYS  AFTER 

the  final  instruction  period,  all  subjects  nab 
been  informed  of  tmc  final  test,  half  of  the 
SURJECTS  in  each  of  the  ABOVE  0»OUP*  had  BEEN  assured 
PAThENT  0r  Bf.SO  For  PARTICIPATION  IN  The  STUOT, 
each  STuoENT  in  the  OTHER  HAUF  had  BEEN  fOLO  THAT 
me  WOULD  RECEIVE  *«,00  IF  HE  SCORED  BOB  OR  M|«HER 

on  the  final  test,  bi.oo  if  me  scored  from  so  to 
70S  ANO  nothin*  if  he  scored  oelor  boo, 
cohp*rco  with  other  subject*  usin*  the  chemically 
yreateo  answer  sheets  completed  the  stuot  or  the  text 
IN  LESS  time  ANO  APPExRCO  to  OEPENO  on  the  MASTERY 
TEST  FOR  ADDITIONAL  T  M  Vf  RUC  T | OH .  THEY  PERFORMED 
SIOniFICaNYLy  POORER  ON  THE  yHlT. MASTERY  TESTS. 
on  the  final  criterion  test,  morevCr,  none  of  the 
GROUPS  OlFFEREO  SIGNIFICANTLY. 
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OINH  I 

REFT,  NO.  HUMRRO-TR-AT-l 
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UNCLASSIFIED  refort 
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FERSONNEn.  IaLEArMng.  FROGRAMMED  INSTRUCTION!. 
language*  Vietnam,  teaching  methoos,  military 

TRAINING,  ATTITUOES.  MOTIVATION  <U> 

wANguaGE  SXIlL  is  an  esfecially  imfortant  element 
IN  THE  FeRFORMANcE  OF  OVERSEAS  MILITARY  OFERATIOns 
that  are  FRIMARILT  AOVISORT  in  NATURE,  this 
research  FROjECT  SOUGHT  TO  DEVELOF  AND  ASSESS  THE 

val«.e  of  a  short,  self-instruct ional ,  joi-orientco 

VIETNAMESE  LANGUAGE  FR06RAM,  A  F|FTY-LESSON 

TAFEO  COURSE  »AS  CONSTRUCTED,  the  FR06RAM  RAS 

CVA^uaTEO  on  militant  ASSISTANCE  TRAINING 

advisor  students,  learning  achievement  ras 

S*T I SFACTDRY ,  ANo  TRAINEES  In  GENERAL  REFORTED  liking 

THE  COURfC ,  L*M«V*GC  AFTITUOE  RAS  RElatco  To 

PERFORMANCE  in  The  course;  RhICH  RAS  in  Turn  RELAYED 

TO  PERFORMANCE  In  SUSSEOUENT  more  ADVANCED  languagc 

TRAttcINC. 
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AVAILABILITY*  PUplISHEO  IN  MODERN  LANGUAGE 
JOURNAL  V51  N 1  P7-IN  JAN  1947, 

DESCRIPTORS?  (*LANGUAGe.  .PROGRAMMED  INSTRUCTION*,  • 
LEARNING,  MOTIVATION,  EFFECTIVENESS  (U) 

The  essence  of  The  new  Educational  technology  is 
THAT:  (1)  COURSE  OBJECTIVES  are  specified  in 
ADVANCE.  IN  detail”  AND  IN  BEHAVIORAL  TERMS!  (21 
THE  MATERIAL  IS  PRESENTED  AS  A  GRADUATED  SEQUENCE  OF 

small  items  icalleo  frames,  leading  to  the 
desired  terminal  behavior:  (?)  the  individual 

STUDENT  ACTIVELY  RESPONDS  AT  HIS  OWN  PACE  TO  EACH 
FRAME  (WITH  LOW  PROBABILITY  oF  ERROR)!  ( M ) 

THE  STUDENT  RECEIVES  IMMEDIATE  REINFORCEMENT  AFTER 

each  response  (Principally  by  finoing  out  whether 

HIS  PREVIOUS  RESPONSE  was  CORRECT),  THIS 

ARTICLE'S  main  InT£NT  IS  TO  LIST  AVAILABLE  PROGRAMMED 

materials  along  with  certain  items  of  information 
ABOUT  EACH.  (AUTHOR)  (U> 
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INSTITUTE  FOR  BEHAVIORAL  RESEARCH  INC  SILVER  SPRING  HD 
THE  PSTCHOBIOLOGlCAL  INVESTIGATION  OF  THE  DEVELOPMENT 
OF  NEW  VERBAL  BEHAVIOR.  PART  I.  AN  EXPERIMENT  IN 
TEACHING  A  SECOND  LANGUAGE!  PART  II.  THE  EFFECTS  OF 
LISTENING  DISCRIMINATION  TRAINING  UPON  ECHOIC 
ACCURACY:  PART  hi.  SOME  EFFECTS  OF  VARIOUS 
REINFORCEMENT  CONTINGENCIES  on  PERFORMANCES  DURING  A 
COURSE  IN  PROGRAMMED  VIETNAMESE.  ( U  > 

descriptive  note:  final  technical  rept,,  i  mar  ao-i 

MAR  56, 

JUL  6'i  9 1  p  FERSTER.C,  B,  JROCHA  £ 
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UNCLASSIFIED  report 


descriptors:  (-language.  •programmed  instruction:, 

learning!  VERBAL  BEHAVIOR,  PHONETICS, 

MOTIVATION.  TEACHING  methods, 
performance ( human : ,  teaching  machines, 

hearing,  reading,  EFFECTIVENESS  ( u ) 

identifiers:  reinforcementipsycmclogy j  <u> 

EXPERIMENTS  were  carried  out  with  verbal  behavior 
which  are  EXTENSIONS  and  ADAPTATIONS  of  GENERAL 
LABORATORY  PRINCIPLES  developed  with  ANIMALS.  THE 
EXPERIMENTS  HAVE  BEEN  IN  THREE  AREAS,  the  first 
was  AN  APPLICATION  of  GENERAL  PRINCIPLES  OF  VERBAL 

behavior,  largely  based  on  skinner’s  analysis  of 
VERBAL  BEHAVIOR,  to  THE  PROBLEMS  of  TEACHING  a  second 
Language.  ACTUAL  TEACHING  PROGRAMS  WERE  DEVELOPED 
IN  GERMAN  ANo  VIETNAMESE,  THE  SECOND  AREA  OF 
RESEARCH  WAS  a  PROGRAM  OF  EXPERIMENTS  designed  To 
test  THE  HYPOTHESIS  THAT  TRAINING  AS  a  listener  and  a 
READER  WOULD  enhance  the  DEVELOPMENT  of  speaking  and 
WRITING,  THE  EXPERIMENTS  WERE  CARRIED  OUT,  USING  A 

single  vietnamf.se  phoneme,  to  trace  the  influence 

ON  PRONUNCIATION  OF  THE  SUBJECT'S  SKILL  AS  A 

listener,  a  thiro  class  of  experiments  concerned 
MOTIVATIONAL  VARIABLES,  the  AUTOMATIC  PROGRAMMING 

of  the  teaching  machine  materials  made  it  possible  to 
MANIPULATE  HANY  OF  the  RELEVANT  reinforcers,  the 
EXPERIMENTS  oEALT  PARTICULARLY  with  the  aspect  of  the 
TEACHING  machine  PERFORMANCES  that  was  reinforced, 

IN  SOME  EXPERIMENTS  REINFORCEMENT  OCCURRED  AT  THE 
ENO  OF  The  SESSION  WHEN  THE  STUDENT  DEMONSTRATED  THE 
NEW  PERFORMANCE  in  THE  second  LANGUAGE.  IN  OTHER 
EXPERIMENTS  the  REINFORCEMENT  occurred  card  bt  card 
as  THE  STUDENT  WENT  THROUGH  THE  PROGRAM, 

(AUTHOR:  <u> 
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DESCRIPTORS:  (*PRoGRAMmEO  INSTRUCTION,  LEARNING), 

I*FLOw  CHARTING,  TRAINING),  NaVAL  PERSONNEL, 

TEACHING  METHODS,  MATHEMATICS.  APTITUDE  tests, 
ACHIEVEMENT  TEsTS^  PERfoRmANCE(HUMaN) , 

computer  programs"  analysis  of  variance  iu> 

THREE  STUDIES  Have  BEEN  CONDUCTED  TO  DISCOVER 
INSTRUCTIONAL  METHODS  WHICH  WOULD  ASSIST  THOSE  WHO 
have  difficulty  in  learning  to  flo*  chart  for 
COMPUTER  PROGRAMMING  PURPOSES,  in  all  of  these 
studies  mathemat.cs  aptitude  was  found  to  be  a 

POWERFUL  FACTOR  IN  INFLUENCING  ACHIEVEMENT,  DURING 
THESE  three  STUDIES  An  INSTRUCTIONAL  PROGRAM  HAD  BEEN 
CONSTRUCTED  and  SUCCESSIVELY  MODIFIED  without 
CHANGING  the  RELATIONSHIP  between  mathematics 
aptitude  and  learning,  substantial  revisions  in 
The  INSTRUCTIONAL  PROGRAM  WERE  made  FOR  THE  PRESENT 
STUDY,  THESE  were  ESSENTIALLY  the  PROVISION  OF  A 
strategt  to  get  the  students  started  and  a  means  of 
learning  the  subordinate  skills  needed  for  success  in 
COMPUTER  flow  charting,  this  PROGRAM  PRODUCED  a 
higher  DEGREE  of  LEARNING  and  VIRTUALLY  ELIMINATED 
THE  DIFFERENCES  BETWEEN  COLLEGE  STUDENTS  OF  HIGHER 

and  lower  mathematics  aptitude,  the  learning 
program  Can  be  adapted  to  teaching  computer  flow 
CHARTING  to  those  who  A*e  NOW  FAILING  to  meet  navy 
programming  standards.  There  is  a  cost,  however, 

IT  took  The  LOW  MATHEMATICS  bTUOEnTS  MORE  than  so 

PER  CENf  LONGER  (13  ComPaRED  TO  8  HOURS)  TO 

COMPLETE  the  LEARNING  PROGRAM.  (U) 
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SUPPLEMENTARY  NOTE;  PRESENTED  AT  CONVENTION  OF 
DECt^96lSS0ClATI°N  °F  AMERICA*  NE*  Y0RK  CITY, 


THE 


descriptors:  <*language, 
English  language,  Russian 
motivation,  automation 


•PROGRAMMED  INSTRUCTION}, 

LANGUAGE,  learning, 

< 


IT  IS  believeo  that  by  extending  the  SCOPE  OP 

CONTENT  AND  MAKING  ENGLISH  THE  TARGET  LANGUAGE,  IT 

MI^HT  be  possible  to  construct  automated  courses  por 
TEACHING  the  SPEAKING  and  UNDERSTANDING  spills  or  THE 
ENGLISH  LANGUAGE  T0  STUDENTS  OF  VARIED  NATIVE 

tongues,  such  Courses  would  8e  valuable  to  the 

MILITARY  AND  USEFUL  TO  ACADEMIC  AND  COMMERCIAL 
INSTITUTIONS.  (AUTHOR) 

(  U  > 
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management  considerations  in  programed  instruction,  iu» 
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Supplementary  note*  presented  at  nato  conference  on 
the  military  applications  of  programmed 
instruction,  naplesI  Italy,  april  iras. 

descriptors*  (•programmed  instruction!  ^military 
TRAINING).  EFFECTIVENESS,  training  devices.' 
military  personnel!  learning,  costs  cu> 

thf  purpose  of  this  presentation  is  twofold! 

<n  to  indicate  the  influence  of  military 
applications  of  programEo  instruction  on  the 

DEVELOPMENT  or  MODERN  CONCEPTS  of  PROGRAMINGi 
(2)  TO  DESCRIBE  some  SPECIFIC  APPLICATIONS  ThaT 
MIGHT  SUGGEST  WAvS  IN  WHICH  PROGRAMED  INSTRUCTION  CAN 
BE  USED.  (AUTHOR,  (U) 
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SUPPLEMENTARY  NOTE;  PRESENTED  AT  NATO  CONFERENCE  ON  THE 

military  applications  of  programmed  instruction, 

NAPLES,  ITALY,  APRIL  1965. 

descriptors:  (•language,  *progpammed  instruction), 

education,  training  devices,  learning, 

EFFECTIVENESS.  MILITARY  TRAINING,  teaching 

methods  (U> 

A  DESCRIPTION  is  given  of  some  SELF-INSTRUCTIONAL 
FOREIGN  LANGUAGE  training  programs  developed  for 
military  usage,  examples  are  given  showing  how 
PROGRAMED  INSTRUCTION  TECHNIQUES  were  applied  to  the 
PEDAGOGICAL  and  LINGUISTIC  PRINCIPLES  UNDERLYING 

foreign  language  instruction  in  these  programs,  a 
brief  OVERVIEW  of  SELF-iNSTRuCTIONAL  foreign  LANGUAGE 
training  and  some  of  the  progR*«ed  Language  materials 

AVAILABLE  GIVE  an  INDICATION  OF  THE  EXTENT  TO  WHICH 
PROGRAMED  INSTRUCTION  HAS  BEEN  AND  IS  BEING  APPLIED 
TO  FOREIGN  LANGUAGE  TRAINING  in  the  united 
states,  the  major  problem  IN  APPLYING  programed 
instruction  TECHNIQUES  TO  LITERACY  TRAINING  IS  ALSO 
BRIEFLY  DISCUSSED.  (AUTHOR)  <U> 
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DESCRIPTORS*  (^ARTIFICIAL  INTELLIGENCE,  ^COMPUTER 
PROGRAMS*.  AUTOMATION,  pRoGRAMMING(COMPUTERS)  ’ 

BEHAVIOR,  SUBROUTINES,  LINGUISTICS,  learning 
MACHINES  (U> 

Identifiers*  pupil  program  iu> 

pupil  1 i ,  a  general  adaptive  motor  learning  program 
FOR  AN  IBM  360/**0F  COmPUtER,  IS  DESCRIBED  AND 

listed,  the  program  is  written  in  bps  fortran 

IV  AND  IS  A  SUCCESSOR  TO  AN  EARLIER  OPERATIVE 
PROGRAM,  PUPIL  I.  NEW  aNq  PLANNED  ADDITIONS  TO 
THE  PROGRAM  ARE  OISCUssE0  AND  OEScRIBED,  MAINLY  THOSE 
which  permit  a  Sub-goal  or  goal  setting  mode  of 
operation,  linguistic  level  behavioral  control,  and 
verbal  skills,  various  psychological  and 
experimental  topics  bearing  on  the  program  are 
DISCUSSED  and  analyzed.  (AUTHOR*  (U> 
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availability,  published  in  proceedings  of  fall 
JOINT  COMPUTER  CONFERENCE,  Las  VAGAS,  NEVADA 
V29  PT 1  P  7  5  3  79  J  965. 

SUPPLEMENTARY  NOTE:  SEE  also  aD-698  267. 

descriptors:  (‘artificial  intelligence,  ‘Computer 

PROGRAMS).  CYBERNETICS.  CONTROL  SEQUENCES, 

LEARNING  MACHINES,  EXPERIMENTAL  data,  subroutines, 
PROGRAMMInG(Ci MPUTERS)  ( U I 

identifiers:  PUPIL  PROGRAM,  Tutor  PROGRAM  (U> 

the  paper  DESCRIBES  A  METHOD  OF  ACHIEVING  MOTOR 
LEARNING  IN  A  COMPUTER  ENVIRONMENT,  two 
INTERACTIVE  COMPUTER  PROGRAMS  ARE  PRESENTED  AND 

described,  pupil  is  a  coded-input/coded-output 
general  learning  program  which  interacts  with 

TUTOR,  AN  ENVIRONMENT  SIMULATING  PROGRAM.  TEST 

results  of  experiments  involving  elementary  spotul 
orientation,  locomotion,  accommodation  and 

MANIPULATION  are  DISCU5SED,  THE  PRIMARY  RESULTS 
PRESENTED  IN  THIS  REPORT  CONCERN  AN  OBJECTIVE  MEASURE 
OF  PERFORMANCE,  KNOWN  AS  EFFECTIVE  RELATIVE 
INTELLIGENCE,  WHJCH  WAS  USED  TO  EVALUATE  SIX 
ELEMENTARY  CREATIVE  means  of  RESPONSE  generation, 
(AUTHOR)  <U> 
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DESCRIPTORS:  !*DOcUmENtaTjON,  REPORTS), 

(•REPORTS,  CLASSIFICATION,.  PROGRAMMING 

languages,  artificial  intelligence,  data  processing 
systems.'  Information  Retrieval,  mathematics, 

OPERATIONS  RESEARCH]  EouCaTIon,  bibliographies  i u ) 

this  document  prfsents  a  complete  listing  of 
external  publications  by  soc's  research  and 
technology  division  staff  members  and 
CONSULTANTS,  the  present  ISSUE  LISTS  journal 
publications,  papers  in  conference  proceedings, 
books,  and  book  chapters  for  the  years  i*4i'>t*A4 
INCLUSIVE,  GRO'JPEO  IN  GENERAL  ACCORDING  to  area  of 
RESEARCH.  ( u  > 
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descriptors:  (^programmed  instruction, 

•COMPjTERS ) ,  TRAINING  DEVICES,  education, 
information  retrieval,  libraries,  special  purpose 
computers,  time  sharing,  systems  engineering, 

ARTIFICIAL  INTELLIGENCE,  LANGUAGE,  LEARNING, 

adaptive  sVSTEMS,  BIBLIOGRAPHIES.  REVIEWS  (U> 

A  SELECTIVE  REVIe*  of  2R3  DOCUMENTS  RELATED  TO 
COMPuTER-ASS I STEo  INSTRUCTION  (CAI),  PRINCIPAL 
HEADINGS]  CAI  R£v?£«S  AND  BIBLIOGRAPHIES, 

APPLICATIONS  of  CAI,  major  CaI  centers. 

C A I  SYSTEMS  STUDIES,  C*1  LANGUAGES. 

INSTRUCTIONAL  THEORY,  AN0  PROGRAM  PREPARATION 
and  EVALUATION,  an  APPENDIX  LISTS  l*«0  CAI 
PROGRAMS.  THE  REVIEW  WILL  BE  updated  SEMIANNUALLY, 

( AUTHOR )  IU> 
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DESCRIPTORS;  (•PROGRAMMED  INSTRUCTION,  •LEARNING), 

R£  V 1  £  A  S i  COMPUTER-,!  PSrcMcL°G».  PROBLEM 

SOLVING  <U) 

the  paper  indicates  some  pertinent  issues  in  the 

FIELD  OF  PROGRAMMED  INSTRUCTION  (Pi)  AND  SUGGESTS 
PROMISING  DIRECTIONS  FOR  FUTuRE  GROWTH  OF  Pi)  BOTH 
AS  a  MEDIUM  FO"  THE  APPLICATION  Of  PRINCIPLES  OF 
LEARNING  AND  AS  «  MEANS  OF  FURTHERING  OUR 
UNDERSTANDING  OF  LEARNING  PROCESSES.  PRACTICAL  and 
THEORETICAL  IMPLICATIONS  are  TOUCHED  UPON  AN0 
COMBINED  TO  give  a  POSITION  STATEMENT  on  pi  as  a 
PEDAGOGICAL  and  psychological  RESEARCH  tool,  in 
this  vein  the  ut,lity  an0  inevitability  of  computer- 
aided  INSTRUCTION  are  oUCUSSEO.  (AUTHOR)  (U) 
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descriptors:  ^teaching  methods,  bibliographies). 
Students^  learning,  performance t human )  , 

PrOGRAMHEu  INSTRUCTION,  STSTEhS  engineering, 

training,  training  devices,  indexes  tu> 

THE  n  I  »L  :  OGRaRMy  IS  OIVIDCD  INTO  SEVEN  MAJOR  AREAS, 
each  DEALING  RITh  A  DIFFERENT  aspect  of  INSTRUCTIONAL 
ststfm  oesign:  «ii  ststems — generali  <*> 
training  s t *■. t e m s j  (ji  presentation  or 
tr  NO«L  EDGE  :  IN)  PRACTICE  OF  KnORLCDGEj 
iSl  PRACTICE  OF  PERFORMANCE!  16) 

management  Or  STuOCnTSI  and  |7)  additional 
material,  the  major  areas  are  further  divided 

|NT0  SUBTOPICS  WHERE  APPROPRIATE.  THERE  ARE  RR* 
ANNOTATEO  Entries  in  the  BIBlIOGRAPHy.  dating  from 
I  650  TO  | R6S .  KEy-rORO-IN-COnTCXT  IKfttCl  AND 
AUTmpR  InOEXES  are  I NCLUOEO ,  (AUTHOR)  <U) 
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THE  PAPER  REVlEWr,  THE  MAjOR  ASPECTS  OF  HUMAN 

learning,  and  discusses  several  learning  mechanisms 
AND  SOME  qF  yme  oESIGn  PRINCIPLES  FOR  LEARNING 
SYSTEMS.  A  COMPARISON  IS  made  between  human 
LEARNING  and  machine  LEARNING,  SOME  ASPECTS  OF 
HUMAN  LEARNING  are  CONSIDERED  I N  THE  0ES1GN  OF 
LEARNING  system,  tor  THE  PURPOSE  OF  ENGINEERING 

design;  learning  is  referred  to  as  the  acquisition  of 

SKILL  TO  PERFORM  MEANINGFUL  S ELF-mOD I F | C A T I  On  AND  TO 

improve  performance  on  the  basis  of  past  experience, 

THE  THREE  BASIC  LEARNING  MECHANISMS  ARE  LEARNING  BY 
ROTE  ( ZERoTH. order  LEARNING),  LEARNING  BY 
SELECTIVE  REINFORCEMENT  (FIRST-ORDER  LEARNING), 
and  learning  by  generalization  (Second-order 
learning),  the  Storage  ano  retrieval  of  past 
DATA  AND  information  paTtERN  IN  A  DIGITAL  COMPUTER, 

the  reward  and  Punishment  scheme,  and  the  statistical 
inference  and  bayesian  decision  process  are 
CONSIDERED  as  the  ENGINEERING  COUNTERPARTS  Op  these 
LEARNING  MECHANISMS.  THE  FOUNDATIONS  for  the 
DESIGN  OF  LEARNING  SYSTEMS  ARE  THRESHOLD  LOGIC, 
SWITCHING  THEORY^  DECISION  THEORY,  BAYESIAN 
STATISTICS.  STOCHASTIC  AUTOMATA,  AND  HEURlSTjC 
PROGRAMMING,  (AUTHOR)  (U> 
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an  INSTRUCTIONAL  MANAGEMENT  SYSTEM  Is 

DESCRIBED  AS  AN  INTERIM  APPROACH  TOWARD  WIDESPREAD 

adoption  of  computer-based  Instruction,  an 
experimental  prototype  of  the  instructional 

MANAGEMENT  SYSTEM  is  being  DEVELOPED  BY  SYSTEM 
DEVELOPMENT  CORPORATION  UNDER  A  CONTRACT  FROM  THE 
SOUTHWEST  REGIONAL  LABORATORY  FOR  EDUCATIONAL 
research  ANO  DEVELOPMENT.  JT  IS  A  COMPUTER- 
BASED  INFORMATION  SYSTEM  DESIGNED  TO  AID  SCHOOL 
PERSONNEL  IN  THE  INDIVIDUAL  MONITORING  AND  MANAGEMENT 
OF  STUDENT  PROGRESS,  INPUTS  TO  THE  INSTRUCTIONAL 

management  system  include  the  result  of 
DIAGNOSTIC  Tests,  and  INFORMATION  ABOUT  THE  PUPILS 
AND  THt  INSTRUCTIONAL  RESOURCE  MATERIALS,  MACHINE- 
PREPARED  OUTPUTS  SHOW  INDIVIDUAL  AND  GROUP 
PERFORMANCE  ON  The  DIAGNOSTIC  TESTS,  and  suggest 
ALTERNATIVE  INSTRUCTIONAL  MATERIALS  0*  teaching 

technioues  that  the  teacher  might  use  for  pupils  with 
SPECIFIC  WEAKNESSES.  (AUTHOR*  (U> 


265 

UNCLASSIFIED 


iKtr  "1 "  ii  •  *• 


UNCLASSIFIED 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO,  /OHk  0  8 
A0-6S*  *  1 3  5/9  9/1 

GEORGE  WASHINGTON  uNJy  AlEXanDRIA  Vi  HUMAN  RESOURCES 
RESEARCH  OFFICE 

computeR-aomini stereo  instruction  versus 
traditionally  administered  instruction.'  economics, 

<u» 

JUN  *7  9  3  P  KflPSTEtN, Felix  F.  ISEioEL, 

ROBERT  J,  I 

«EPT.  no.  HUMRRO  PROFESSIONAL  PAPER-31-67 
CONTRACTS  D A-9 9- 1 8 8- A R o- 2 
pROj:  OA-2-J-03*«7ol-A-7  l  2 

task:  2-j-o2**7oi- a-7  i  2o  i 

UNCLASSIFIED  REPORT 

supplementary  note;  presented  at  the  national  society 
for  programmed  instruction,  boston,  mass,,  april 

1967. 
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EFFECTIVENESS) '  COMPUTERS^  INSTRUCTORS. 

programmed  instruction'  Economics,  education, 

military  training'  programming<computers »  i u i 

AN  ATTEMPT  Is  made  TO  ASSAY  THE  ECONOMICS  OF 
COMPUTErR-AOMiNlSTERED  INSTRUCTION  <CAl)  VERSUS 

traditionally  administered  Instruction  itaii  in 
controlling  the  structure  of  the  learner's  stimulus 
environment  in  teaching  and  training  situations, 
there  is  A  DISCUSSION  of  the  need  ^OR  A  SOUND, 

OBJECTIVE  ECONOMIC  APpRA iSAL  OF  THE  VALUE  TO  SOCIETY 
AS  A  WHOLE  OF  INCREMENTS  IN  tHE  BREADTH  AND  DEPTH  OF 
EDUCATION  IN  the  POPULATION,  and  of  the  influence  of 
varying  RaTEs  with  which  these  INCREMENTS  ARe  BROUGHT 
about,  the  NECESSITY  for  reliable,  objective 
information  concerning  cost  data  js  emphasized. 
PROJECTED  COsT/EfFECTivEnESS  COMPARISONS  based  on 
the  ASSUMPTION  Of  EQUAL  EFFECTIVENESS  FOR  CAl  AND 
T  A  I  ARE  DISCusSEr,  FOR  BOTH  CIVILIAN  AND  MILITARY 
instruction.  <auThoR>  iui 
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THE  REPORT  FORMULATES  IN  QUANTITATIVE  TERMS  THE 
DECISION  PROBLEM  ASSOCIATED  WITH  THE  DESIGN  OF  A 
COMPUTER. DIRECTED  TEACHING  SYSTEM,  T  H  I  r 
formulation  is  then  used  to  direct  a  theoretical 

INQUIRY  INTO  SOME  OF  THE  ASPECTS  OF  THI5  PROBLEM  THAT 
are  relevant  TO  the  oesign  of  a  QUANTITATIVE  DECISION 
PROCESS  WITHIN  A  PRACTICAL  TEACHING  SYSTEM,  SOME 
OF  THE  PROBLEMS  aTTACKEO  INCLUDE:  the  DEVELOPMENT 
of  A  CLASS  of  MODELS  FOR  CONCEPTUAL  LEARNING,  THE 
STUDY  OF  A  DECISION  THEORETIC  PROCEDURE  FOR  THE 
SELECTION  of  THE  model  from  a  CLASS  OF  models,  The 
INVESTIGATION  of  OPTIMUM  TEACHING  STRATEGIES  <  X  N  AN 
ECONOMIC  SENSEI  FOR  A  SIMPLE  LEARNING  MODEL,  THE 
DERIVATION  OF  the  optimum  QUANTIZATION  of  a  past 
HISTORY  PARAMETER  FOR  a  SIMPLE  TEACHING  system,  a 
CONSIDERATION  of  The  INFORMATION-REWARD  TRADE  off  IN 

computer-directed  teaching  systems,  and  a  preliminary 
formulation  of  the  optimum  design  problem  for  a  time- 
shared  TEACHING  system,  the  report  concluoes  with 
A  DISCUSSION  OF  DIRECTIONS  FoR  FUTURE  RESEARCH. 

(AUTHOR)  (U* 
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descriptors:  ( •teaching  methods,  ‘libraries), 

(•PROGRAMMED  INSTRUCTION,  LIBRARIES). 
effectiveness,  computer  programs,  indexes, 

TRAINING  DEVICES,  STUDENTS.  LEARNING, 

performance ( human , .  teaching  machines  <ui 

identifiers:  plato  teaching  system  «u> 

the  OVERALL  OBJECTIVES  OF  The  PRESENT  STUDY  WERE 

in  to  provide  Specific  information  concerning 

the  EFFECTIVENESS  OF  COMPUTER-BASED  INSTRUCTION  In 

teaching  the  use  of  the  library:  <2)  to  compare 
the  EFFECTIVENESS  OF  an  AUTOMATED  programed 
INSTRUCTION  with  the  CONVENTIONAL  LECTURE  METHOD  AS 
THESE  RELATE  TO  THE  KNOWLEDGE  STUqENTS  OBTAINED! 

(3)  TO  COMPARE  The  AMOUNT  OF  INSTRUCTOR'S  TIME 
NECESSARY  TO  PREPARE  AND  t£acH  BY  COMPUTER-BASED 
INSTRUCTION  WITH  THE  TIMp  SPENT  In  PREPARATION  AND 
DELIVERY  OF  LECTureS  IN  THE  CLASSROOM!  (H)  To 
COMPARE  the  amount  of  TImE  IT  took  TO  COVER  THE 
content  of  the  course,  specifically  the  writer 
testeo  the  following  hypothesis:  undergraduate 

STUDENTS  TAUGHT  hOW  To  USE  AN  ACADEMIC  LIBRARY  BY 
PROGRAMED  INSTRUCTION  WOULD  LEARN  AS  MUCH,  in  less 
time  v*ith  less  instructional  assistance,  than  would 
UNDERGRADUATES  T*UGHT  by  the  CONVENTIONAL  lecture 
method,  this  PAPfR  PRESENTS  a  oetaileo  description 

OF  THE  STUDY,  A  No  A  OjSCUSSlflN  OF  THE  RESULTS  OF  THE 
STUOY  IN  THE  LIGHT  OF  tH£  OBJECTIVES  OUTLINED  ABOVE, 

this  paper  also  includes  a  general  outline  of  the 
plato  teaching  system,  (author)  < u > 
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NORMAL  DISTRIBUTIONS!  NONLINEAR  ENVIRONMENTS 

permitting  efficient  adaptation!  recognition  of 
ORDER  and  EVOLUTIONARY  SYSTEMS!  STOCHASTIC  AUTOMAT* 

AS  models  of  LEARNING  SYSTEMS!  ADAPTIVE  SYSTEMS 
WITH  A  VARIABLE  STRUCTURE!  FUNDAMENTAL  PRINCIPLE 
ANO  BEHAVIOR  OF  lEARNTROLS!  PRELIMINARY  DESIGN  OF 
AN  INTELLIGENT  ROBOT!  ITERATIVE  STORAGE  OF 
MULTIDIMENSIONAL  FUNCTIONS  IN  DISCRETE  DISTRIBUTED 
MEMORIES!  A  COMMANO  LANGUAGE  FOR  VISUALIZATION  OF 
ARTICULATED  MOVEMENTS!  SOME  APPROACHES  TO  AUTOMATIC 
INDEXING!  THE  NATURE  OF  SYNTACTIC  REDUNDANCY!  ON 

communicating  with  machines  in  natural  language!  a 
GENERALIZATION  of  the  linear  THRESHOLD  decision 
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identifiers:  computer-aided  instruction,  computer 
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the  report  presents  a  plan  eqr  the  establishment  of 

A  COMPUTER-AIDED  RESEARCH  ANO  DEVELOPMENT 
center,  the  plan  identifies  computer  systems, 
personnel,  and  Facility  requirements,  a  five-year 
implementation  schedule  ano  a  five-year  cost  estimate 

ARE  PROVIDED,  (AuTHORi  <U> 
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identifiers:  sequential  pattern  recognition  iu> 

A  RECURSIVE  BAYES  OPTIMAL  SOLUTION  Is  POUND  FOR 

the  problem  of  sequential^  multicategory  pattern 
recognition,  RHEn  unsupervised  learning  is  reouireo. 

the  PARAMETRIC  MODEL  USED  FOR  THIS  INVESTIGATION 

allows  for  mi  both  constant  and  time-varying 

UNKNOWN  PARAMETER  VECTORS,  Ml)  PARTIALLY  unknown 
PROBABILITY  l*AS  OF  the  HYPOTHESES  AND  TIME. VARYING 
PARAMETERS,  (III)  DEPENDENCE  of  OBSERVATIONS  of 

finite  past  as  well  as  present  hypotheses  ano 
parameters,  and,  most  significantly,  <iv> 
PARAMETER-CONDITIONAL  PCPCNOENCC  of  both  OBSERVATIONS 
AND  the  INFORMATION  SOURCE  UP  TO  ANY  FINITE  HARKOV 
orders.  FOR  finite  or  QUANTIZED  PARAMETER  spaces 
the  optimal  (MINIMUM  RISK)  LEARNING  SYSTEM  IS 
FOUND  ANO  SHOWN  to  be  re  Al I z  able  IN  RECURSIVE  form 
with  finite  memory  REQUIREMENTS,  by  a  hatrik 
FORMULATION,  the  SYSTEM  IS  REPRESENTED  as  a 
COMBINATION  of  DELAT-FECOBACk  0 VRAM  I C  systems.  The 
ASYMPTOTIC  PROPERTIES  OF  THE  OPTIMAL  solution  are 
studied,'  ano  it  is  shown  that  as  a  result  or  the 
martingale  nature  of  the  learning  sequences,  the 
optimal  system  is  asymptotically  stable  ano 
convepgent.  as  an  illustration  of  the 
APPLICABILITY  OF  the  RESULTS,  the  general  FORMULATION 
IS  SHOWN  to  be  OJRCCTlY  APPLICABLE  to  The 
CONSTRUCTION  OF  OPTIMUM  UNSUPERVISEO  LEARNING  m-ary 

communication  receivers  in  The  presence  of  such 
problems  as  lack  or  symbol  Synchronization,  tu» 
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for  the  education  and  training  of  people  for  the 

INFORMATION,  computer’  And  LIBRARY  SCIENCES.  THE 
SECTION  on  SYSTEMS  COnSIoCRS.  IN  TURN,  the  academic 
library,  the  public  library,  the  industry-oriented 
LIBRARY.  ANO  management  APPLICATIONS,  the 
DISCUSSION  op  ACCOMPLISHMENTS  FOR  these  ENVIRONMENTS 
HIGHLIGHTS  not  Only  MccHaNI  EAT  ION  of  OPERATIONS.  BUT 
ALSO  use*  NEEOS  ano  hop  tmEy  ARE  sClNG  MET,  THE 

oiscussion  includes,  for  e*ample,  summary  analyses  of 

OFFENSE  DOCUMENT  AT  I  ON  CENTER  OPERATIONS. 

CALIFORNIA'S  oCPaRTMEnT  Or  MOTOR  VEHICLES 
AUTOMATED  system’  aNO  SEVERAL  SURVEYS  OF  user  habits 
ANO  PRACTICES  in  acOUirInG  information  ano 

INFORMATION  SERVICES.  CURRICULUM  DEVELOPMENT  in 
The  COMPUTER  SCIENCES  If  CONS  I  OCRED  PITH  RESPECT  TO 
(A»  FACTORS  ARISING  From  ITS  mult  to  I  SC IPL INAPT 
CHARACTER  ano  it*  vOCaT IqN-TtPI  ASPECTS,  ANO  (B> 

ITS  POTENTIAL  IMpAcT.  vt«  COMPUTER- ASS  I STEO 
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UNCLASS IF  ICO 
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ODC  R  t  R, j  R  T  St*«Cn  COn^Ol  »*0.  -'OmkO* 

AO-6S7  806  5/9  9/2  */N 

SYSTEM  RESEARCH  yTQ  RICHMOND  (ENGL*NPi 

CYBERNET  ICS  AND  EDUCATION.  «U» 

AUG  6?  IT P  PAS*, LONDON  ; 

contract:  F61O52-*7-c-001O 

PROJI  AP-R769 

TASKS  97690* 

monitor:  ATOSr  6  T • £  00 l 

UNcLASS I f I £3  REPORT 

SUPPLEMENT  aRT  NOTE;  PRESENTED  AT  Th£  CONGRESS  of  THE 
international  association  or  cybernetics  istmj, 

NAMUR  (BELGIUM*.  SEP  67. 

descriptors:  (•cybernetics,  teaching  method*,, 

(•TEACHING  MACHINES,  COMPUTERS).  LEARNING, 

ADAPT  j  v  £  STSTtMS,  PSYCHOLOGY.  EDUCATIqN,  InPuT- 

OUTPut  DEVICES,  PERFORMANCE ( HyMAM ? ,  CONTROL 

SYSTEMS  IU» 

identifiers:  computer-aJoco  Instruction  tu> 

THIS  P  m  P  £  R  Rfc  V  I E  4  S  The  MAIN  CONTRIBUTION  OP 
CYbCRNtTiCS  TO  the  ART  and  CcSENCE  OP  TEACm|nG.  It 
rev  I  EPS  THE  BEARING  or  CYBERNET lc  PRINCIPLES  ON 
TEACHING  mEThOOS.  ANO  CONSIDERS  TEACHING  as  THE 
control  mp  Learning,  it  oEscriSCs  The  dipperencc 
bCTreen  sequential  ano  skill  tlachIno  machines  ano 

the  VALUE  OP  COMPUTER  ASSISTANCE  IN  TEACHING 

machines,  aOapatjve  machines  and  kOapTIvc 

mETasySTehS  are  8» lire Y  PIsCuSSCO.  I  author >  IU  > 
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RAND  C  0  R  9  SANTA  mONICa  CaLIE 

THE  COMPUTER--HERO  OR  vIlLAIN.  (U) 

Aug  47  1 7  p  GrEENbERGER. MARTIN  t 

«EPT.  NO,  P-3656 

UNClASSIEIeO  REPORT 

AVAILABILITY;  PUBLISHED  IN  JOHNS  HOPKINS 
MAGAZINE,  fall  1947. 

DESCRIPTORS;  <*MAN-MACH!Ne  SYSTEMS,  ATTITUDES), 
(•EDUCATION.  COMPUTERS),  (.INFORMATION 
RETRIEVAL.  COMPUTERS!.  (*cOMPuTERS, 

ATTITUDES!,  DECISION  MakInG,  AUTOMATION, 

PERFORMANCEiENGlNEERlNGI  t  U  » 

identifiers:  computer-aided  Instruction,  on-line 
systems  (U) 

IT  IS  human  TO  Be  eEARFUl  and  0 1 STRUSTFUL  OF  A 
STRANGER,  the  COMPUTER,  less  THAN  TWENTY  years 
SINCE  Its  APPEARANCE  UPOn  The  COMMERCIAL  SCENE.  Is 
still  A  RELATIVE  STRANGER  to  OUR  TIMES.  STRANGERS 
TEND  TO  LOOK  gRAy  TO  US  (AT  BEST)  AND  OUR 

inclination  is  to  want  to  make  them  black  or  white. 

PEOPLE  LOOK  for  SCAPEGOATS.  aND  THE  AWESOME 
COMPUTER  IS  A  CONVENIENT  one.  WHAT  IS  SAD  IS  THAT 
IT  HAS  become  a  scapegoat  In  certain  segments  OF  THE 
scholarly  community,  including  people  with  the 

ABILITY  To  APPLY  THE  COMPUTER  TO  HUMANITARIAN  ENDS. 

the  computer’s  potential  for  good  is  vast,  but  it 
is  LIKE  an  Empty  tablet  that  must  be  filled  in  by  man 
to  be  made  useful  and  meaningful,  to  fill  it  in 
well  REQUIRES  UNDERSTANDING, ' AND  THE  BIAS  THaT 
UNDERLIES  SCAPEGOATING  Is  the  ENEMY  of  UNDERSTANDING. 

IN  The  LAST  ANALYSIS,  the  ouestion  with  which  we 
STARTED  (THE  cOMoutER-.HeRO  qR  VIlLAIN)  is  a 
question  about  men,  not  machines,  we  can  look  to 
OURSELVES  IN  ANSWERING.  (U) 
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SYSTEM  DEVELOPMENT  CORP  SANT*  MONICA  CALIF 
APPLICATIONS  of  COMPUTERS  IN  EDUCATION.  (u) 

descriptive  note:  professional  paper, 

AUG  6?  1 8P  SILBERHAN, HARRY  F,  1 

REPT.  no.  5P— £909/000/0* 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  nOTE  *  PRESENTED  AT  THE  AMERICAN 
MANAGEMENT  ASSOCIATION  CONFERENCE,  AMERICANA 
HOTEL.  NE*  YORK,  AUGUST  9,  1967. 

DESCRIPTORS:  I*EDUCaTION,  COMPUTERS*,  C • T l me 

Sharing,  .man-machine  systems), 
programmingicomputers) ,  digital  computers, 

COMPUTER  PROGRAMS,  PERFORMANCE  I  HUMAN )  ,  INPUT- 

output  devices.  Cost  effectiveness  iu> 

ioentipiers:  computer-aided  Instruction  <u> 

four  areas  OF  COMPUTER  APPLICATIONS  to  EDUCATION 

are  described:  « i »  the  computer  as  a  subject  of 
instruction:  12)  As  a  TOOL  of  INSTRUCTION! 

(3)  AS  A  RESEARCH  ano  DEVELOPMENT  TOOL!  ano 
! M)  as  A  MANAGEMENT  TOOL,  THESE  APPLICATIONS 
ARE  VIEWED  IN  the  CONTEXT  OF  AN  OPERATIONAL  TIME¬ 
SHARING  system  connecting  many  schools  with  a  central 
COMPUTER.  THREE  PROBLEM  AREAS  IN  IMPLEMENTING  SUCH 

a  System  *s:  discussed!  < i >  man-machine 

COMHUN  1  C  at  i  .)>,  I  <£)  COST-EFFECT  I  VENESs  1  AND  (3* 

USER  ACCEPTANCE,  <AUTHOR)  (u> 
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NATIONAL  ACAOEHY  OF  SCIENCES. NATIONAL  RESEARCH  council 
WASHINGTON  o  c  ConhITtEE  on  MILITARY  PSYCHOLOGY 
educational  ano  training  hEoias  a  symposium,  < u > 

aug  sr  2 i op  Finch. glen  i 

monitor;  nas-nrc  pub-tbr 

UNCLASSIFIED  REPORT 

AVAILABILITY:  HARO  COPY  AVAILABLE  FROM  NATIOnAw 

academy  or  Sciences-nat Ional  research  council! 

WASHINGTON.  0.  C..  S*.00. 

DESCRIPTORS:  (•EDUCATION.  SYMPOSIA),  (•TRAINING, 

symposia),  instructors!  textbooks,  teaching 
methods!  GRAPHICS^  training  riLMS,  TELEVISION 
COMMUNICATION  SYSTEMS.  TEACHING  MACHINES,  TRAINING 
OEVICES  (U) 

CONTENTS:  the  ROle  of  mEoIA  IN  EDUCATION  and 
TRAINING!  THE  INSTRUCTOR:  TEXTBOOKS  AND 

methodology:  the  job  as  a  medium  roR  training: 

GRAPHIC  AIDS,  MOnELS  ANO  MOCKUPSI  THE 

instructional  ficmi  teaching  by  television:  part 
trainers:  teaching  machines.  iu> 
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HARvaRO  COMPUTING  center  CAMBRIDGE  MASS 

COMPUTER. ASSISTED  INSTRUCTION  (CAI).  (U> 

OEsCRlPTIVE  note:  TECHNICAL  R£PT., 

JUN  67  0  6  P  STOLURO* , LAWRENCE  M.  | 

REPT,  NO.  TR-2 

contract:  NOOO 1 R-67-A-O098 

UNCLASSIFIED  report 


descriptors:  (^programmed  instruction, 

•COMPUTERS),  PROBLEM  SOLVING,  TEACHING  METHODS, 

theory,  multiple  operation,  students, 

education  <u> 

identifiers:  computer-aided  Instruction  <ui 

THE  PURPOSES  OF  CAI  ARE  DESCRIBED.  FIVE  MODES 
OF  USE  ARE  DESCRIBED!  PROBLEM  SOLVING:  drill  and 
PRACTICE;  SIMULATION  AND  GAMING;  TUTORIAL 
INSTRUCTIONS  and  AUTHOR.  THE  MULTI-MEDIA  CHARACTER 
Oc  CAI  Is  DESCRIBED,  a  model  OF  CAI  is 
DEVELOPED!  IT  IS  THE  iDIOGRApHIC  CONTINGENCY  MODEL 
(ICM),  the  mooel  TREATS  INSTRUCTION  as  a 
multiple  DECISION  PROCESS.  The  FIRST  IS  THE 
PRE  TUTOR  I AL I  THE  SECOnO  IS  ThE  TUTORIAL  PROCESSl  THE 
THIRD  PROCESS  IS  CONCERNED  *ITH  MAINTAINING  OR 
CHANGING  the  TEACHING  PROGRAM  by  ALTERING  The 
TEACHING  STRATEGY  (LOGIC),  IMPLICATIONS  FOR 

curriculum  planning,  man-machine  relations,  operation 
and  assessment  ano  evaluation  are  discussed, 

(AUTHOR)  <u) 


UNCLASSIFIED 


UNCLASSIFIED 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  control  no,  /ohkob 

*0- A  5  B  873  S/9  9/2 

HARVARD  COMPUTING  CENTER  CAMBRIDGE  mass 

the  harvaro  university  computer-assisted  instruction 

LABORATORY.  !U> 

DESCRIPTIVE  NOTE!  TECHNICAL  REPT,. 

may  A 7  2Hp  StOLUROR , LARRENCE  M.  I 

REPT.  NO.  TR-i 
contract:  nQOoiR-<,7-a-o29b 

unclassified  report 


DESCRIPTORS:  (•PRoGRAMmeO  INSTRUCTION, 

•COMPUTERS),  TIME  SHARING^  EDUCATION,  PROBLEM 
SOLVING,  LABORATORIES.  COMPUTER  PERSONNEL, 

feasibility  studies!  management  planning 
identifiers:  computer-aided  instruction 

THE  REPORT  DESCRIBES  THE  PURPOSE,  ORGANIZATION  AND 
PLAN  OE  THE  HARVARD  Cai  LABORATORY. 

!AUThOR>  »U> 


(U) 

(U) 
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NAVAL  WEAPONS  t-AS  OAHLGREN  Va 

computer  assisted  instruction:  a  selected 

BIBLIOGRAPHY  AND  K*JC  INDEX,  IU> 

descriptive  note:  technical  memo,, 

AUG  67  IRRp  ENGEL, GERALD  l.  J 

REPT,  NO,  NWL-TM-k-99/67 

UNCtASS IPlEO  REPORT 

SUPPLEMENTARY  NOTE;  SUPERSEDES  AD-6R5  659. 

descriptors:  <*programmed  instruction, 

BIBLIOGRAPHIES),  COMPUTERS,  TEACHING  MACHINES, 

COMPUTER  PROGRAMS,  INDEXES,  EDUCATION  <U> 

identifiers:  kwic  index,  computer-aided 
instruct  ion  <u> 

the  TECHNICAL  MEMORANDUM  SUPERSEDES  A  D  — 6  9  5  659. 

ALL  ENTRIES  found  IN  AO-695  659  ARE  IN  THIS 
MEMORANDUM  TOGETHER  WITH  REFERENCES  to  ONE  HUNDREo 
fifty  ADDITIONAL  articles  and  REPORTS,  THIS 
TECHNICAL  MEMORANDUM  PROVIDES  an  ANNOTATED 
BIBLIOGRAPHY,  REFERENCED  by  a  key  word  in 
context  (Kwic)  index  to  selected  articles  on 

COMPUTER  ASSISTED  INSTRUCTION  ( C  A  I  >  . 

(AUTHOR)  (u> 
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GEORGE  WASHINGTON  UNIv  ALEXANDRIA  VA  HUMAN  RESOURCES 

RESEARCH  OFFICE 

DEVELOPMENT  op  a  short’  PRACTICAL,  programed 
VIETNAMESE  COURSr, 

Sep  67  1  2p  FjKS, ALPRED  If  * 

REPT.  NO.  HUMRRO  PROFESSIONAL  PAPER-«i-67 

Contract:  da-h**- i  ab- aro-2 

PROj:  Da2 J02R701 A7 l 2 

task:  a  j02*»70  t  a?  l  ao  i 

UNCLASSIPIED  REPORT 


DESCRIPTORS:  (^PROGRAMMED  INSTRUCTION,  pLANGUaGE), 

VIETNAM,  MILITARY  TRAINING.  LEARNING,  TEACHING 
METHODS.  EPPECT I VfNESS 

THE  PRESENTATION  REPORTS  THE  GOALS.  APPROACH,  AND 
RESULTS  OF  DEVELOPING  a  VIETNAMESE  LANGUAGE  COURSE 
That  COULD  BE  TAuGHT  WITHOUT  the  presence  op  an 
instructor,  the  ao-lessOn  course  that  was 
DEVELOPED  was  given  To  19  MILITARY  assistance 
training  aovjsor  stuoents.  all  officers  at  the 
special  warfare  center,  these  students  did 
as  well  as  or  better  than  a  traditionally  trained 
group  when  both  were  tested  on  the  army  language 

PROFICIENCY  TEST,  (AUTHOR) 
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WASHINGTON  UnJV  ST  LOUIS  MO  DEPT  OP  PSYCHOLOGY 

a  learning  test  approach  to  predicting  classroom  ij 

PERFORMANCE,  <U>  5 

DESCRIPTIVE  note.*  technical  REPT.,  I 

SEP  67  RflP  WARDROP. JAMES  L.  I  j 

REPT,  NO.  TR-13  j 

CONTRACTS  NONr-8 1 6 (  I  R  )  j 

UNCLASSIFIED  report  \ 


DESCRIPTORS!  (^learning,  PSYCHOMETRICS). 
performance i human j ,  programmed  instruction, 

Intelligence  tests,  achievement  tests,  aptitude 

TESTS,  EDUCATION,  PREDICTIONS,  VER8AL  BEHAVIOR  IU) 

MINIATURE  LEARNING  SITUATIONS  CAN  BE  USED  TO 
PREDICT  CLASSROOM  performance,  when  a  SINGLE 
program  is  used  to  obtain  a  measure  of  learning 
ability^  THE  COMBINATION  of  the  resulting  gain 
MEASURE  of  learning  ability  with  a  MEASURE  of  VERBAL 
INTELLIGENCE  LEAoS  TO  an  APPRECIABLY  HIGHER  VALIDITY 
THAN  can  BE  OBTAINEO  when  EITHER  MEASURE  IS  USED 
SINGLY,  SINCE  PROGRAMMED  INSTRUCTION  PROVIDES  an 
EFFECTIVE  HInIATuRE  learning  SITUATION,  suggestions 
are  made  FOR  FURTHER  RESEARCH  DEALING  WITH  THE 
POSSIBILITY  OF  USING  OTHER  COMPLEX  LEARNING  TASKS  AS 

miniature  learning  situations  and  with  the 
RELATIONSHIPS  among  the  VARIOUS  gain  MEASURES  OF 
learning  WHICH  WOULD  BE  DEVELOPED.  (AUTHOR)  (U) 
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SYSTEM  DEVELOPMENT  CORR  SANTA  MONjCA  calif 
LEVIATHAN  TEACHING  machine:  sixth  BRIEFING,  (U) 

DESCRIPTIVE  NOTE:  TECHNICAL  MEMO.. 

JUN  67  92r  RoME.BEATRiCE  K,  JROMe, 

SYDNEY  C,  I 

Kept.  NO,  TM- 1923/006/00 

UNCLASSIFIED  REPORT 


descriptors:  (*teaching  machines,  design), 
social  communication,  simulation,  man-machine 
systems!  computer  programs,  organizations,  display 
systems,  control  (U) 

identifiers:  leviathan  <u> 

the  teaching  machine  is  used!  as  part  of  the 

EXPERIMENTAL  DESIGN,  to  INDOCTRINATE  SUBJECTS  for 

leviathan  experiments,  it  is  the  sixth  in  a 

SERIES  OF  BRIEFINGS--THE  OTHeR  FIVE,  AS  NELL  AS  A  SET 
of  charts,  have  been  published  as:  tm-i923/o0i/oo 

-  AO-9h68o7,  TM- 1923/002/00  -  AD-996810,  TM- 
1923/003/00  -  A 0- 9 9 37  SB ,  TM- i 923/009/00  -  AD- 
996797!  Tm-1923/o05/Oo  -  AD-996B12.  THE 
teaching  machine  is  operated  through  a  computer  in 
CONJUNCTION  WITH  oISPlaY  ANo  PUSHBUTTON  equipment 
REGULARLY  used  In  LEViaThAN  EXPERIMENTS,  at  each 
BRIEFING,  the  first  OISPlaY,  WHICH  PRESENTS  THE  TITLE 
AND  CONTENTS  OF  the  BRIEFING!  IS  CONTROLLED  BY  THE 

experimenters,  thereafter,  each  subject  controls 
the  SEQUENCE  and  timing  and  HIS  successive 
INSTRUCTIONAL  DISPLAYS.  ( author  >  cu» 
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texas  un i v  Austin  communication  systems  research 
GROUP 

LEARNING  systems  for  minimum  risk  adaptive  pattern 
CLASSIFICATION  AnD  OPTIMAL  ADAPTIVE  ESTIMATION.  IU> 

DESCRIPTIVE  note:  PART  1  OF  FINAL  rept,, 

nov  67  it9p  hilborn. Charles  g.  : 

lainiotis.demetrios  g.  i 

REPT,  NO.  CSRG-TR-9 

contract:  NOOl 23-67-C-0383 ,  NgR-AR-O 1 2-066 

UNCLASSIFIED  report 


descriptors:  <«information  theory,  adaptive 

COMMUNICATION  SYSTEMS).  PATTERN  RECOGNITION, 

ADAPTIVE  SYSTEMS,  CLASSIFICATION,  oigital  systems, 
learning  MACHINES,  OPTIMIZATION,  PROBABILITY, 
operations  research  iui 

IDENTIFIERS:  DIGITAL  COMMUNICATION  SYSTEMS  ( U I 

THE  TWO  PROBLEMS  OF  UNSUPERVlSEO  LEARNING, 

sequential  multi-category  pattern  classification  ano 
ADAPTIVE  ESTIMATION  OF  a  SAMPLED  STOCHASTIC  process 
ARE  uOlNrCY  INVESTIGATED,  AN  UNKNOWN  PARAMETER 
MOOEL  IS  DEVELOPED  RMlCH,  FOR  THE  PATTERN 
classification  problem,  allors  for  ii>  both 
CONSTANT  ANO  TIME-VARyING  UNkNORN  PARAMETERS, 

(II)  PARTIALLY  Un*NO»N  PROBABILITY  LARS  of  the 
HYPOTHESES  And  TIME-VARYING  PARAMETER  sequences, 

(III)  DEPENDENCE  QF  The  OBSERVATIONS  QN  PAST  AS 
RELL  AS  PRESENT  HYPOTHESES  AnO  PARAMETERS,  and  most 
SIGNIFICANTLY  « I V »  SEOUENTJAl  DEPENDENCIES  in  the 
OBSERVATIONS  ARISING  FROM  C ! TMER  (OR  BOTH) 

dependency  in  the  pattern  or  information  source 
(CONTEXT  INDEPENDENCE  I  OR  IN  THE  OBSERVATION 
MEDIUM  (MEASUREMENT  CORRELATION),  THESE 
QCPCNOCNCICS  IEInQ  up  TO  ANY  FINITE  mARKQv  QROCRf, 
for  the  ADAPTIVE  ESTIMATION  rROBlER  THE  SAME  MODEL 
IS  EMPLOYED  rIThoUT  ant  0 1 ?  T  t  NCT  t  QN  bCTrEEN 
‘HYPOTMCsES'  AND  *  T I MC-VARY I nG  PARAMETERS , *  t UR 
FINITE  PARAMETER  SPACES,  the  SOLUTIONS  RMtCM  arc 
BATES  OPTIMAL  (MINIMUM  RISK)  AT  EACH  STEP  ARE 
POUNO  for  BOTH  problems  ANO  bmORN  TO  BE  REALIZABLE  IN 
RECURSIVE  form  «|Th  ruso  MEMORY  RCOuIRCMCNTS*  The 
RECURSIVE  'LEARNING*  portion  of  the  solutions  It  THE 
SAME  F0»  both  PROBLEMS.  tm£  aSVHPTOT|C  properties 
of  the  optimal  systems  are  stuouo  and  conditions 
cstabusmco  for  tmese  systems  un  aooition  to 
making  best  use  of  available  data  at  each  step*  to 
CONve*QC  IN  PERFORMANCE  to  CySTCMS  OPERATING  • I Th 
kNOnuEOOC  OF  the  (UNOBSERvaBuE)  CONSTANT  UNKNOWN  .  (Vt 
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NAVAi  PERSONNEL  RESEARCH  ACTIVITY  SAN  DIEGO  CALIF 

programmed  Instruction  for  selEcteo  cic  ratck  officer 

TASKS!  I.  AN  EXPERIMENTAL  EVALUATION  OF  THE  AUDIO 
NOTEBOOK  in  the  TEACHING  OF  RADIOTF.LEFHGNE.  (U) 

DESCRIPTIVE  NOTE!  FINAL  RcPT., 

NOV  47  20*  CuR*An,THOmAS  c.  IBROCK. 

JOHN  F.  ! 

Reft,  NO.  nFRa-SNr-aB- M 
RRCJ!  Pf0170301F0i 

UNCLASSIFIED  REPORT 


DESCRIPTORS!  t •PRoQRAHnEO  INSTRUCTION,  RECORDING 
SYSTEHS).  I*NavAL  TRAINING,  COMBAT  INFORMATION 
CENTERS).  RADIOTELEPHONES!  OFFICER  PERSONNEL, 

LEARNING.  TEACHING  methods.  ShIPBOrNE, 

EFFECTIVENESS,  INSTRUCTION  manuals  <u» 

The  research  EVALUATES  oral  PROGRAM  INSTRUCTION 
USED  »iTH  A  MULT  t  T  aPE  rEcORocR,  The  auoio 
notebook,  as  a  means  of  promoting  adaptation  to 
STUDCNT  DIFFERENCES  ANO  FLEXIBILITY  IN  INSTRUCTIONAL 
SCMEOUlING.  RADIOTELEPHONE  PROCEDURES  rcou i *eo  by 
The  ClC  RATCH  OFFICER  POSITION  rere  programmed  for 
The  AUDIO  NOTEBOOK  IN  terms  of  the  same  LEARNING 
OBJECTIVES  AS  currently  STATED  for  faartracensd 
COURSE  FOR  The  RaTCM  OFFICER,  THE  oral  LEARNING 
program  took  les*  time!  much  less  for  those  *itm 
navy  EXPERIENCE.  ANO  ACHIEVED  the  OBJECTIVES  BETTER 
Than  The  CLASSROOM  ORilL  hETmOO.  the  auoio 
notebook  proved  resistant  to  oorn-time,  this 

MAKES  |  T  POTENTIALLY  USEFUL  FOR  SmIPBOARO  TRAINING. 

THE  LEARNING  PROGRAM  OCVCLOPEO  can  ge  useo  In  ant 
SCHOOL  OR  SM|PBO*RO  S1TU4TION  RNERE  ThE  LEARNING 
0GJECT|VCS  CORRESPOND  TO  TM0tf  OF  TnE  patch  OFFICE* 
COURSE  IN  NMICH  it  R Af  EvALUaTCO.  IT  CAN  OC 
*t ao ilt  CxPanoEo  to  include  additional  »/t 
PROCEDURE  OBJECTIVES.  (AuTMORI  (Ul 
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ANSWERING  QUESTIONS  bv  computer:  a  LOGICAL  study, 
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unclassified  REFORT 
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LOGIC),  CYBERNETICS,  SYMBOLS,  FLO*  CHARTING, 

CONFUTE*  LOGIC,  MaN-MACHINC  SySTChS,  THEOREMS  IU> 

CONSIDER  a  stuoy  OF  the  FROCCSSING  OF  QUESTIONS 
INFut  TO  a  COMFUtERUCD  OUESt  I0N-AN5*ERING  SYSTEM 
SUCH  AS  the  RANO  RELATIONAL  DATA  FILE  ISEE 
AD-*»2  1201,  THE  PROCESS  CONSISTS  OF  ()> 

TRANSFORHING  the  NATURAL-LANGUAGE  QUESTION  into  a 
symbolic  question  d,E.,  a  certain  formula  or 
FREOICATf  CALCULUS I  AnO  (2)  GENERATING  THE 
ANSwcr  By  CALCULATING  The  YAlUE  SET  OF  THE  RESULTING 
FORMULA.  THIS  STfOY  IS  AOOREgSEO  TO  THE  SECOND 

st e»,  a  key  froblEm  is  the  iocntjficat ion  of 

•REASONABLE’  INFuT  QUERIES,  IU> 
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A  GENERAL  SYSTEMS  APPROACH  to  the  DEVELOPMENT  and 
maintenance  op  Optimal  Learning  conditions,  tut 
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supplementary  note*  presented  at  vhe  American 
psychological  association  annual  convention 
( 7 5 t h > ,  Washington',  o.  c ♦ .  sep  1967. 

DESCRIPTORS:  (*LE»RNINg.  OPTIMIZATION), 

programmed  instruction’  systems  engineering, 
progRammINgicomputeRSi ’  Theory  iu> 

identifiers:  com»uteR-aoM|nistereo  instruction  iui 

in  the  context  that  a  general  systems  approach  to 

THE  DEVELOPMENT  *nD  MaiNTENaNCE  Of  OPTIMAL  LEARNING 
CONDITIONS  IS  A  POINT  oF  VIEW  RAThER  THAN  A  DOCTRINE, 
TWO  EMPIRICAL  EXAMPLES  ArE  GIVEN,  TO  ILLUSTRATE 
THE  DESIRABILITY  of  The  SYSTEMS-LIKE  APPROACH  in 

studying  the  nature  or  learning,  the  organisms  chosen 
were  representative  of  Two  widely  separate  points  on 
the  PHYLOGENETIC  scale,  the  first  COMES  FROM  A 
study  done  with  the  hooded  Rat,  and  the  second  from 
RESEARCH  ON  human  BEHAVIOR*  FINALLY,  an 
illustration  of  a  totAl  systems  approach  is  given  by 
describing  the  dfvelopmEnT  of  an  instructional  model 

A  PRIORI  to  EXPERIMENTATION,  (AUTHOR)  (U> 
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descriptors:  {^PROGRAMMED  INSTRUCTION, 

EFFECTIVENESS),  (.PLOTTING  BOARDS,  PROGRAMMED 
INSTRUCTION),  TEACHING  METHODS,  NAVIGATION, 
learning)  COMBAT  INFORMATION  CENTERS,  naval 
TRAINING,  NAVAL  PERSONNEL  (U> 

completion  time  for  two  types  of  programmed 
instruction  in  maneuvering  board  solutions  of 
relative  MOTION  PROBLEMS  was  compared  using  two 
GROUPS  OF  10  MALE  COLLEGE  FRESHMEN  EQUATED  ON 
APTITUDE.  LINEAR  EXPLANATION  CHAPTERS  IN  THE  FIRST 
TYPE  ('SMALL  STEP')  CONSiSTEo  OF  SMALL, 
repetitive  frames,  while  the  linear  explanation 
chapters  in  the  second  type  ( « condensed* > 
consisted  of  large  frames  PRESENTING  the  same 
information,  the  instructional  pattern  in  the  two 
EQUIVALENT  texts  consisted  of  an  EXPLANATION  CHAPTER 
FOLLOWED  BY  A  'PRACTICE,'  OR  PROBLEM-WORKING, 
chapter,  THE  CONDENSED  PROGRAM  was  FOUND  TO 
REQUIRE  OVER  three  HOURS  less  reading  time  for  the 

EXPLANATION  CHAPTERS,  A  STATISTICALLY  SIGNIFICANT 

difference  over  30  per  cent,  with  no  reduction  in 
final  EXAMINATION  SCORE,  it  WAS  CONCLUDED  that 
small  STEP  EXPLANATIONS  of  MANEUVERING  BOARD  SOLUTION 
METHODS  are  UNNECESSARY  FOR  PERSONNEL  of  COLLEGE 
APTITUDE,  further  STUDY  OF  VARYING  TYPES  OF 
CONDENSED  PROGRAMMED  MANEUVERING  BOARD  INSTRUCTION 
WILL  BE  REQUIRED  TQ  DETERMINE  THE  BEST  TYPE  FROM  THE 
STANDPOINT  of  TImE  saved  for  use  with  naval  OFFICER 
CANDIDATES  OR  BEG  I NNERS ,  (AUTHOR)  (U> 
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DESCRIPTORS:  ( • M  E  M  o  R  T ,  SIMULATION),  COMPUTER 
PROGRAMS.  REAOING.  LEARNING,  WORD  association^ 
stimulation,  responses'  information  retrieval, 
visual  PERCEPTION.  ARTIFICIAL  INTELLIGENCE 
identifiers*  computer  simulation 

SOME  EXPERIMENTS  are  REPORTED  WHICH  SHOW  THAT  THE 

mechanisms  postulated  in  ePam  for  the  rote  memory 
tasks  are  adequate  for  Simulating,  at  least 
macRoscopically ,  the  processes  employed  by  human 
beings  in  acouiring  the  ability  to  read  and 
UNDERSTAND  printed  WORoS.  a  summary  DESCRIPTION  of 
The  EPaM  PROGRAM  is  PROVIDED  mentioning  The  main 
PROCESSES  IT  USES  IN  rote  MEMORY  tasks,  the  manner 
in  which  these  processes  are  used  in  learning  to  read 

IS  DESCRIBED.  (U) 
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descriptors:  < ‘Programmed  instruction,  ^transfer  of 

TRAINING).'  TEACHING  MACHINES,  LEARNING,  TEACHING 

METHODS,  adaptive  control  systems, 

REACT  I  ON ( PSYCHOLOGY )  ,  GREAT  BRITAIN  (U) 

a  keyboaro  skill  is  described  for  which  two 
different,  and  partly  conflicting,  rules  of 
correspondence  exist  between  the  six  stimulus  lamps 
and  THE  SIX  RESPONSE  keys,  at  any  GIVEN  trial,  a 
SUBSET  OF  three  STIMULUS  LAMPS  IS  ILLUMINATED,  Ano  an 
orientation  signal  tells  s  which  rule  of 
CORRESPONDENCE  he  must  apply,  in  the  main 
EXPERIMENTAL  CONDITION,  THE  SKILL  WAS  INSTRUCTED  BY 
AN  ADAPTIVE  MACHINE  WHICH  (A)  VARIED  THE  RELATIVE 

fREouency  with  which  the  two  rules  were  selected,  and 
iB)  simplified  certain  problems  by  illuminating 
FEWER  LAMPS,  IN  THE  FIRST  CONTROL  CONDITION, 

FACILITY  (A)  WAS  DELETED,  IN  the  SECOND 
CONTROL  CONDITION,  FACILITIES  (A)  AND  t  B I 

were  both  deleted,  the  results  show  that  the  fully 

ADAPTIVE  CONolTtoN  PRODUCED  FASTER  LEARNING  THAN  THE 
FIRST  CONTROL  condition,  and  the  latter  produced 
faster  LEARNING  than  the  second  CONTROL  condition, 
some  ADOITIOnAL  ANALYSIS  SUGGESTS  That  different 
SUBJECTS  learned  The  SKILL  IN  DIFFERENT  WAYS,  ANO 
that  LEARNING  IS  MORE  EFFICIENT  IF  THE  CONFLICTING 
RULES  OF  CORRESPONDENCE  ARE  REHEARSED  IN  PARALLEL 
rather  than  sequentially,  (author:  <u» 
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EXPLORATORY  STUDy  of  INFORMATION-PROCESSING 

procedures  and  Computer-based  technology  in 
vocational  counseling,  <u> 

descriptive  note!  final  Rept.. 

oct  6?  2**Sp  _  Cogswell, John  f.  iestavan, 
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DESCRIPTORS;  <*EDucaTIon. 

PROGRAMhING(COMPUtERS)  ) DATA  processing 
SYSTEMS.  STUDENTS'  OECJSION  MAKING,  MAN-MACHInE 
systems,  instructors,  oeSign, 
adjustment ( psychology i ’  psychometr j  cs , 
computer  programs'  information  retrieval  <u> 

Identifiers;  ^counseling  iu» 

the  purpose  of  This  phase  of  the  work  was  to  design 
a  man-machine  counseling  system,  before  the  design 
work  began.  The  COUNSELING  and  guidance  OPERATIONS 
WERE  SURVEYED  IN  THE  THIRTEEN  SCHOOLS  DISTRIBUTED 
over  SEVEN  STaTEs  in  ORDER  To  STUDY  the  VARIATION  in 
counseling  practice  among  schools,  this  variation 

COULD  THEN  be  CONSIDERED  IN  SYSTEM  DEVELOPMENT  WORK 
WITH  THE  SCHOOLS  SELECTED  For  THE  MAN-MACHINE  STUDY, 
AFTER  THE  SURVEY”  aN  EXPERIMENTATION  FIELD  SITE  WAS 

selected,  the  focus  of  system  development  and 
experimentation  is  a  laRgE  school  complex  in  the 

LOS  ANGELES  SCHOOL  DISTRICT,  OETAjLED 

SYSTEM  ANALYSIS  WAS  PERFORMED  OF  all  the  counseling 

procedures  Employed  In  tmis  school  complex  and 

WORKSHOPS  ON  information  PROCESSING  TECHNOLOGY  were 
CONDUCTED  for  THg  COUNSELORS,  two  design  teams 
were  then  formEo  to  specify  mooel  i  of  the  man- 
machine  system,  one  team  consisted  of  the  sdc 
RESEARCHERS  and  the  high  SCHOOL  COUNSELORS!  THE 
OTHER,  of  THE  RErEaRChERr  ANd  THE  JUNIOR  HIGH  SCHOOL 
COUNSELORS.  SOME  OF  The  MAJOR  IDEAS  WHICH  EMERGED 
FROM  THE  OESIGN  SESSIONS  ARE |  III  AN 

INFORMATION  RETRIEVAL  SYSTEM  for  STUDENT  INFORMATION, 
<2!  A  TRACKING  AND  MOnIToRINQ  SYSTEM  WHICH  W|LL 
AUTOMATICALLY  ALERT  The  COUNSELOR  when  CRITICAL 
SITUATIONS  OCCUR,  (SI  automated  REPORT 
generation  for  preparing  cumulative  recoros,  report 
CAROS,  AND  other  REPORTS  0"  LISTS,  IAUTH0RJ  (Ul 
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descriptors:  (*leaRnjng  machines,  problem 

SOLVING)]  <*ARTIFICIAL  INTELLIGENCE.  LEARNING 
MACHINES),  PATTERN  RECOGNITION,  GAME  THEORY, 

DYNAMIC  PROGRAMMING,  SET  THEORY,  COMPUTER 

programs]  theses  « u  > 

THE  OBJECTIVE  of  THIS  RESEARCH  WAS  To  INVESTIGATE  A 
TECHNIQUE  for  MACHINE  LEARNING  USEFUL  in  solving 
problems  INVOLVING  FORCING  STATES.  IN  GAMES  OR 
control  PROBLEMS,  A  FORCING  STATE  is  a  STATE  from 
which  the  final  goal  can  always  be  reached, 

REGARDLESS  OF  what  DISTURBANCES  may  arise,  a 
PROGRAM  which  LEaRNS  forcing  states  in  a  class  OF 
GAMES  CIn  a  GAME-lNOEPNDENT  FORMAT)  BY  WORKING 
BACKWARDS  from  a  PREVIOUS  LOSS  HaS  BEEN  WRITTEN, 

THE  CLASS  of  POSITIONS  WHICH  ULTIMATELY  results  In 
THE  OPPONENT'S  WIN  1$  LEARNED  BY  THE  PROGRAM  (USING 
A  SPECIALLY  DESIGNED  DESCRIPTION  LANGUAGE)  AND 
STORED  IN  ITS  MEMORY  TOGETHER  WITH  THE  CORRECT  MOVE 

to  be  hade  when  this  pattern  reoccurs,  during 
future  pl*ys  of  the  game,  these  patterns  are  searchco 
for,  if  they  are  FORMED  BY  ThE  OPPONENT,  the 
learning  program  blocks  them  before  the  opponent's 
WIN  SEQUENCE  can  begin,  IF  They  are  forheo  BY  the 
LEARNING  PROGRAM,  it  INITIATES  The  win  SEQUENCE, 

THE  CLASS  OF  GAMES  IN  WHICH  THE  PROGRAM  If 
EFFECTIVE  INCLUOES  QUBlC,  GO.MOKu,  hex,  and 
THE  SHANNON  NETWORK  GAMES  INCLUDING  SRIDG-tT, 

THE  DESCRIPTION  LANGUAGE  ENABLES  T M£  LEARNING 

program  to  generalize  from  one  Example  of  a  forcing 
state  to  all  other  configurations  which  are 

STRATEGICALLY  EQUIVALENT,  (AyTHOR)  (U) 
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DESCRIPTORS;  (^learning,  PROGRAMMED  INSTRUCTION), 

Recall,  RETENTION.  RESPONSES,  WORD  association" 
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REPLExES.  EXPERIMENTAL  oEsIGn”  VERBAL  behavior” 
perpormance i human ,  ;u> 

identipicRs;  computer  aided  instruction, 
overlearning,  response  latency  IU) 


RESPONSE  latency  WAS  STUDIED  as  a  measure  op 
ASSOCIATIVE  strength  or  DEGREE  op  learning  ANO  as  a 
POSSIBLE  basis  POR  INSTRUCTIONAL  DECISION-MAKING  IN 
COMPUTER-ASSISTED  INSTRUCTION,  latency  was 
INVESTIGATED  IN  *  PAIreO-ASSOCI ate  task  AS  A  rUNCTlON 

op  training  procedure  ja  comparison  op  the 
ANTICIPATION  and  recall  PARADIGMS)  AND  INPORmaTIOn 
transmission  requirements  ca  comparison  op  two. 

POUR.  aNO  EIGHT  RESPONSE  ALTERNATIVES  TO  AN  EIGHT 
ITEM  STIMULUS  LIsTi  OURInG  BOTH  ACQUISITION  AND 

overlearning,  the  magnjtuoe  and  variability  op 
LATENCY  MEASUREMENTS  *£«£  INdEPENoCNT  OP  TRAINING 
MCTHOO  OURING  ACQUISITION,  But  both  were  REDUCED  BT 
the  recall  paradigm  DurInG  cvERLEaRning.  latency 
WAS  AN  INCREASING  PUNcTloN  CP  THE  NUMBER  OP  RESPONSE 
alternatives  during  both  accuISITjon  ano 
OVERLEARNING,  DUr  t  nG  a  COu I S i T I  ON ,  RR I  OR  TO  The 
TRIAL  op  LAST  error  ITLCi  POR  EACH  ITEM,  LATENCY 
RCMAINcO  RELATIVELY  CONSTANT  and  010  NOT  OiPPER 
BETWEEN  CORRECT  ano  InCOwRECT  RESPONSES,  TMEwC  WAS 
A  SUBSTANTIAL  ORoP  IN  l*TENCT  POLlOWING  THE  TtE, 
both  PWE-  ANO  PO'T-TLE  LATENCIES  wERE  AN 

increasing  function  op  utrcsubject  oipperences  in 

ITEM  DIFFICULTY,  PWE-TlE  LATENCIES  WERE  AN 
inverse  function  or  subject  learning  rate,  post- 
TlE  LATENCIES  were  INocRCNOEnT  op  SUBJECT  LEARNING 
rate. 
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descriptors:  <«problem  solving,  ^programmed 

INSTRUCTION!,  TEACHING  METHODS,  LEARNING, 

motivation,  training,  programmers, 

PROGRaMMInG(CoMPUtERS» ,  retention,  training 

devices  <u* 

in  CONTINUING  RESEARCH  INTO  the  TECHNOLOGY  OF 
TRAINING,  a  study  was  UNDERTAKEN  TO  DEVISE  GUIDELINES 
FOR  applying  PROGRAMED  INSTRUCTION  TO  TRAINING 
courses  THAT  INVOLVE  THE  LEARNING  OF  PRINCIPLES  AND 
RULES  FOR  USe  IN  PROBLEM  SOLVING.  AS  THE  RESEARCH 

vehicle,’  a  portion  of  the  material  In  the  army** 

A  OP  S  PROGRAMING  SPECIALIST  COURSE  was 
programed  TO  EXPLORE  SEVERAL  DIFFERENT  FACTORS  In 
using  AUTOMATED  INSTRUCTION  TO  TEACH  COMPUTER 
PROGRAMMING,  EXPERIMENTAL  VERSIONS  OF  THE  COURSE 
WERE  ADMINISTERED  TO  OVER  90o  SUBJECTS  IN  VARIOUS 
EXPERIMENTAL  GROUPINGS.  CRITERION  ANO  RETENTION 
TESTS  BASED  on  actual  JOB  PROBLEMS  WERE  USEO  to 
MEASURE  SUBJECTS*  PERFORMANCE i  ALONG  WITH  IN-TRAINING 
MEASURES.  RESULTS  IN  A  SERIES  of  PROMPTING/ 

CONFIRMATION  VARIATIONS  INDICATED  that  giving 
SUBJECTS  EXTENSIVE  STIMULUS  SUPPORT  DURING  TRAINING 

helps  motivate  them  and  improves  scores  ouring 
TRAINING,  but  HAMPERS  them  In  USING  what  THEV  have 
learned,  requiring  subjects  to  fully  write  out 
rules  during  TRAINING  HIndEREO  Them  {h  DEVELOPING 
PROBLEM-SOLVING  SKILLS  applying  THESE  RULES!  HOWEVER, 
USING  HncOHOnICS  (WRITING  ONlV  ThE  NAMES  OF 
RULES!  OuRING  TRAINING  A I  DEO  SUBJECTS  IN  RETAINING 
WHAT  they  HAO  LEARNED.  PARTICULARLY  FOR  MORE  COMPLEX 
MATERIAL,  WORKING  WITH  a  VARIETY  OF  PRACTICE 
PROBLEMS  FACILITATED  the  LEARNING  of  PROBLEM-SOLVING 
SKILLS.  | A  U  T  hOR I  tut 
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charting  iu> 

IDENTIFIERS!  »COMputER  aIrED  INSTRUCTION, 

Socrates  iu: 

THE  report  PRESENTS  a  CONCEPTUAL! 2AT10N  OF  ThE 
TEACHING-LEARNING  PROCESS  IN  a  WAV  THAT  PERMITS  The 
DEVELOPMENT  of  A  COMPUTER-BASED  INSTRUCTIONAL  system, 
in  The  WORK  DESCRIBED.  The  CB1  SYSTEM  FUNCTIONED 
as  an  Ate  in  the  development  of  Real-time  models  in 
THE  FORM  of  COMPUTER-PROGRAMS  that  teach,  using 
THESE  PROGRAMS.  RESEARCH  CAN  BE  CONDUCTED  RELATING  TO 
The  OEC I S I  ON  PROCESSES  NECESSARY  rOR  TEACHING,  THE 
particular  system?  Socrates,  has  been  used  to: 

111  CONOUCT  RESEARCH  RELATING  TO  AN  IOIOQRAPmIC 
MODEL  OF  TUT  OR  I A^  |NSTRUCT»ON|  I2»  STUDY  BASK 
VARIABLES  RELATING  TO  LEARNING  ANo  TRANSFER!  ANO 
III  TO  DEVELOP  The  TECHNOLOGY  OF  USING  A  CBt 
SYSTEM  TO  GENERATE  LEARNING  MATERIALS,  RESULTS 
FROM  SEVERAL  STUDIES  ARE  GIVEN,  SOME  QUESTIONS  OF 

programming  strategies  were  examined  with  science 

MATERIALS!  OTHERS  USING  lOGIcI  OThSRS  «ITh  CULTURE 
ASSIMIlAToRSi  ANft  STILL  OTHERS  using  SOCRATES  AS  an 
author,  these  studies  show  how  cii  systems  mat 
be  used  in  research  and  mow  varieo  are  the  content 

AREAS  TO  WHICH  Cs I  SYSTEMS  ARE  APPLICABLE.  TmCV 
ALSO  PRESENT  ONE  VIEW  OF  SOME  OF  THE  PRINCIPLES  TMAT 
should  be  consIOrred  in  the  development  of  Such 
SYSTEMS.  (AUTHOR!  ( U I 
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OR  I ENtEO  language  FOR  COMPUTER  Afoco 
instruction  is  described,  tme  language  is  arcieMr 

FOR  IHFLENENTtNG  PROGRAMMED  INSTRUCTION  courses  «! 

•  yJtm'Si 5£"  "5  “1*1 ‘'I"  **’  CO«»UTI„ 
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stuot  of  training  eouirhent  *no  individual 
0 1  PRESENCES ,  the  EfREcTS  or  SUBJECT  hatter 
VARIABLES,  (U) 
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oescRIRToRS:  (.teaching  nctmoos.  errecti venesS)  , 

(•LEARNING,  RSvCHnNETRlfSi  . 

RErrorhance i human , ?  aPti?uOC  tests.  progRahhCo 

instruction.  experimental  design,  anxiety, 

reasoning,  correlation  techniques,  analysis  Or 

variance.  rROblen  solving?  training  runs, 

decision  NaKIng.  re»*0nal,ty  tests,  motivation, 

naval  rrRSonnel.  reviews  iu» 

T«0  separate  subject  matter  areas  «ere  SELECTED  ROR 

INVESTIGATION  Rh | cm  «erE  RElT  TO  REPRESENT  Two 

oistinct  tyres  Or  learning  situations,  the  Rirst 

SUBJECT  RaS  A  K I  no  or  lOgICO-mATmeNAT ICAL  PROCEDURE  - 

•  the  transportation  technique.  The  second 
SUBJECT  RaS  a  VIruaL  ro*M  0  I SC» I " I NA T I  ON  TASK  -• 
AJRCRART  RECOGNITION.  T«0  SEPARATE  courses 

rere  developed  r or  each  subject  natter  area,  one 
RERLECtCD  an  INDUCTIVE  INSTRUCTIONAL  ARRRqaCm  ANO  Th* 

otmCr  a  ocouctive  netmoo.  each  or  The  rour  courses 

■  as  ADMINISTERED  to  BET«fEN  ti  *No  40  NAVY  CnUSTCO 
men.  T*Enty»c|CMt  MEASURES  DR  APTITUDES. 

interests,  and  personal!**  variables  «ere  obtained  on 
cacn  subject,  bared  On  correlation  coerricients 
computed  between  individual  oirr<RtN(C  MEASURES  ArD 
examination  sCORrs.  An  Un«C|«mTED  means  analtSIS  OR 
variance  NOOEL  Employed  TO  ASSESS  TnE  ERR ECTS  OR 
instructional  methods?  Subject  matter  areas,  and 
Interest  level*,  the  mcSt  imrobtant  rinding 
PRODUCED  BT  this  analysis  *«S  The  Sicniricant  i PC 

.001  I  SCCONO  D*OrR  INTERACTION  among  ALL  TMRf f 

inoEpenocnt  variables,  tme  results  or  this  Stuot 
strongl*  supropteo  the  Existence  or  learning  style* 

AND  SUGGEST  THAT  muLT|.T«ACk  INSTRUCTION  BASE0  ON 

learning  styles  might  be  a  coST-crncTi vc  wat  or 
Enhancing  lEarnug.  iui 
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descriptors:  (•linguistics,  •artificial 

INTELLIGENCE!,  (•COMPUTER  PROGRAMS , 

LINGUISTICS!,  RUSSIAN  LANGUAGE,  GERMAN  LANGUAGE, 
learning]  LEARNING  MACHINES,  ERRORS,  PATTERN 
RECOGNITION,  VOCABULARY,  SET  THEORY,  machine 
translation,  theses  <u> 

learning  a  natural  language  is  taken  as  an 

IMPROVEMENT  in  a  SYSTEM**  ABILITY  To  EXPRESS 

situations  in  *  natural  language,  this 

DISSERTATION  DESCRIBES  A  COMPUTER  PROGRAM,  CALICO 
2 B I E ]  RRITTEn  in  IPl-V.  RhICh  ACCERTs  TME 
OESCKIMTION  or  SITUATIONS  IN  A  UNIFORM,  STRUCTURED 
FUNCTIONAL  language  and  TRIES  TO  EXPRESS  THESE 
situations  in  a  natural  language,  examples  are 
given  for  German  and,  mostly,  Russian,  at  run¬ 
time,  *»!f  BUlLOS  SIMPLE  MEhoRT  STRUCTURES. 

patterns  and  sets  arc  Built  qn  tmE  functional 
language,  the  translation  RulES  of  The  PATTERNS 
and  AN  In-COnTEXT  VOCABULARY  PROVIDE  The  TRANSITION 
TO  the  natural  LANGUAGE,  20 1 C  IS  *  CAUTIOUS 
LEARNER,  and  AVOIOS  ERRORS  By  SEvER*l  mechanisms, 

20 1  £  is  CAPABLE  QF  SOME  EVOLUT  IONARY  LEARNING, 

(AUThCR!  iu* 
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harvard  computing  center  Cambridge  mass 
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INFORMATION  RETRIEVAL;  A  DESCRIPTION  OF  SOME 

methodological  Considerations.  iu> 

DESCRIPTIVE  NOTE!  TECHNICAL  REPT,. 

FEB  60  *4*4p  SeUgIjUDITH  A,  IREINeCKE, 

ROBERT  D.  ISToLUrow, LAWRENCE  M.  I 
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unclassified  report 


DESCRIPTORS;  (.PROGRAMMED  INSTRUCTION,  .INFORMATION 
RETRIEVAL),  TEACHING  M£THoDS,  BIBLIOGRAPHIES, 

STSTEMS  engineering!  OATA  STORAGE  SYSTEMS, 
teaching  machines,  programm i ng i computers > , 

OPHTHALMOLOGY  (U) 

IDENTIFIERS:  .COMPUTER  aIdED  INSTRUCTION,  subject 

INDEX  TERMS.  IBM  70 1 0  COMPUTERS,  IfiM  1*401 

COMPUTERS  (U) 

THE  WORK  I NCLUDES  THE  OE vELOPMENT  OF  A  CONCORDANCE 
ANO  THE  CONVERSION  OF  TH£  PROGRAMMED  TEXTBOOK  BASIC 
ophthalmology!  By  ROBERT  0.  REINEcKE, 

M,D.  AND  ROBERT  j.  HERM.  M.D.,  TO 

COMPUTER-ASSISTED  INSTRUCTION  ON  THE  IBM  7  0 1 0  AND 
IBM  1*401  SYSTEMS.  ESSENTjALLY  THE  REPORT 
DESCRIBES  THe  MEthOOOlOGy  USED  TO  LOAD  A  LARGE  BOqY 
OF  TEXT  ONTO  A  COMPUTER.  AN  EFFORT  WAS  MADE  TO 
DOCUMENT  AND  EXPLaiN  aLL  STEPS,  INCLUDING  THOSE  WHICH 
WERE  ABANDONED.  IN  ORDER  TO  AVOID  UNNECESSARY 
DUPLICATION  IN  The  FUTURE.  (AUTHOR)  (U) 
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UNCLASSIFIED  report 

SUPPLEMENTARY  NOTE:  PREPARED  IN  COOPERATION  WITH 

ILLINOIS  uNlV.,  URBANA,  COMPUTER-BASED 

Education  research  lab, 

descriptors:  (-programmed  instruction,  maintenance 

PERSONNEL),  TRANSMITTER-RECEIVERS,  MAINTENANCE, 

radio  communication  systems,  teaching  methods, 

STUDENTS*  CORRECTIONS,  COMPUTERS  <U» 

identifiers:  -computer  aided  instruction,  an/ 

UrC-32,  TROUBLESHOOTING,  on-line  SYSTEMS, 

PlATo  TEACHING  SYSTEM  CU) 

THE  REPORT  DESCRIBES  an  EXPERIMENTAL  COURSE  in  THE 
OPERATION  and  TROUBLESHOOTING  of  a  COMMUNICATIONS 
TRANSCEIVER,  THE  AN/URC-32,  IN  WHICH  THE 
TRANSCEIVER  IS  USEO  AS  PART  oF  AN  INSTRUCTIONAL 
STATION  IN  A  CAI  SYSTEM,  THE  TRANSCEIVER  AND  THE 
CAI  SYSTEM  Are  HaRO-WIRED  TOGETHER  To  FORM  a  SINGLE 
TRAINING  system,  THE  SYSTEM  JS  PRESENTLY  OPERATING 

in  the  computer-based  education  research 

LABORATORY  of  the  UNIVERSITY  OF  ILLINOIS,  A 
STUDENT’S  OPERATION  OF  SWITCHES  ON  THE  TRANSCEIVER 
FRONT  PANEL  is  SENSED  BY  THE  CAJ  SYSTEM,  THE 

c  a  I  system  can  insert vano  remove  malfunctions  in 
the  TRANSCEIVER  UNOER  PROGRAM  CONTROL,  this  ALLOWS 
PRACTICE  IN  OPERATING  AND  TROUBLESHOOTING  THE 
EOUIPMENT  to  BE  COORDINATED  with  the  PRESENTATION  of 
TECHNICAL  INFORMATION  IN  THE  LESSONS,  THE  STUDENT 

is  required  to  put  his  knowledge  of  this  information 
TO  IMMEDIATE  use  IN  solving  TROUBLESHOOTING  problems, 
the  report  describes  the  initial  implementation  of 
the  ABOVE  FEATURES,  (AUTHOR)  IU* 
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entelek  Inc  newburypo»t  mass 

COMPUTER-ASSISTED  INSTRUCTION  GUIDE,  (U) 

6b  1  5  3  p 

contract;  nonr-97«7 < oo > 

UNCLASSIFIED  REPORT 

AVAILABILITY:  HArd  COPY  A  V  A  I l ABLE  PROM  ENTELCK 
INC.,  **2  PLEASANT  ST.*  NeWBURYPORt,  MASS,  0 1 9SO  , 

S10.00. 

DESCRIPTORS;  (*PRoGRAMmeO  INSTRUCTION,  *COMPUtER 
PROGRAMSI.  SPECIFICATIONS.  STATE-OF-THE-ART 

reviews,  special  purpose  computers,  teaching 
methods,  programming  languages,  input-output 

DEVICES  (U) 

identifiers;  ^computer  aIoED  instruction  < u > 

THE  C  A I  GUIDE  COnTAINs  ThE  SPECIFICATIONS  OF  ALL 
OPERATIONAL  CaI  programs  that  HAVE  COME  UNDER 
entelek's  surveillance  since  the  inception  or  the 
CAI  INFORMATION  exchange,  a  total  OF  226 
CaI  programs  by  1&0  authors  of  38  cai  centers  are 
CITED,  30  MAJOR  SUBJECT  MATTER  AR£AS  ARE 
REPRESENTED.  RESEARCH  aNo  PRELIMINARY  RESULTS  from 

over  so  programs  cite0  In  the  guide  can  be  found  in 

The  REPORT  ABSTRACTS  of  THE  CAI  information 

EXCHANGE.  ( u ) 
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unclassified  REPORT 


descriptors:  (•military  training,  s*mposia>, 
simulation.  Radar  trainers,  flight  simulators, 
gunnery  trainers,  teaching  machines,  training 
films,  display  systems,  programmed  Instruction, 
optical  equipment,  value  engineering,  logistics, 
human  engineering,  air  force  training,  naval 
training,  army  training,  teaching  methods, 
maintainability,  contracts,  management  planning, 
transfer  of  training,  industrial  training, 
instructors,  stuoents  iu> 

this  report  CONSISTS  of  MOST  OF  the  papers 
PRESENTED  and  a  number  of  PAPERS  that  WERE  SUBMITTED 
but  COULD  not  be  PRESENTED  DuE  To  LACK  OF  TIME,  IT 
CONCENTRATES  ON  T  HE  TECHNICAL  PROBLEMS  CONFRONTING 
ORGANIZATIONS  having  A  PRIME  INTEREST  in  SIMULATION 
for  TRAINING,  IT  STRESSES  TH£  COOPERATION  OF  THE 
MILITARY  educator  and  the  TECHNICAL  COMMUNITY  TO 
ACHIEVE  a  PRODUCT  that  SATISFIES  the  training 
MISSION^  is  COST  effective,  AND  TRAINING-TIME 
EFFECTIVE.  IAUTHqR)  (U> 
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unclassified  report 

supplementary  note*  see  also  tr-i«,  ad-672  7*47, 
presenteo  at  a  conference  held  at  the  bromroods 
Residential  center!  rashIngton  univ.,  st,  loujs, 
mo, 

DESCRIPTORS;  I pPSychOMeTR  |CS  ,  ADULTS), 

<»learn|Ng|  symposia:,  systems  engineering, 
programmed  instruction!  n*val  research,  education, 
behavior,  control  systems! 

progRammingicomputeRSi !  automation,  training  iu> 

identifiers:  computer  aided  design  < u » 

the  present  report  incluoes  a  number  of  papers 
centered  around  foucational  technology  rhich  were 
presented  at  a  conference  at  the  bRomroods 

RESIDENTIAL  center  OF  WASHINGTON  UNIVERSITY, 

AMONG  the  TOPICS  CONSIDERED  were  the  SYSTEMS 
APPROACH  to  LEARNING,  computer  ASSISTED  INSTRUCTION, 
the  role  of  simulation  in  training,  and  programmed 

LEARNING,  IAUTHOR)  tu> 
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system  development  corp  santa  monica  calif 
computer-based  instruction.  iu> 

FEB  68  19p  COULSON , JOHN  £,  I 

REPT,  NO.  S0C-SP-2B59/000/00 

UNCLASSIFIED  report 

AVAILABILITY j  PUB.  IN  INTERNATIONAL  review  of 

educat I  ON . 

DESCRIPTORS!  {•PROGRAMMED  INSTRUCTION,  •teaching 
MACHINES),  MULTIPLE  OPERATION,  DISPLAY  SYSTEMS, 

students)  man-machine  systems,  sequences! 
feedback;  COSTS,  rROGRAMMING(COMPuTERSI  , 

DESIGN,  EFFECTIVENESS  (U> 

THE  REPORT  DESCRIBES  THE  LATEST  C OMPy T ER-B AS E 0 
INSTRUCTION  (CBI)  SYSTEMS  THaT  ARE  TECHNICALLY 
FEASIBLE  AND  THAT  CAN  TEACH  A  VARIETY  OF  SUBJECT 
AREAS  to  students  RANGING  IN  grade  LEVEL  FROM 
KINDERGARTEN  TO  COLLEGE.  HOWEVER,  CBI  IS  still 
LARGELY  IN  The  RESEARCH  and  DEVELOPMENT  STATE. 

THERE  ARE  a  few.  IF  any,  CBI  SYSTEMS  IN  REGULAR 
OPERATIONAL  use.  as  a  CONSEQUENCE,  There  IS  LITTLE 
empirical  EVIDENCE  that  CBI  is  a  PRACTICAL  APPROACH 
FOR  LONG-TERM  APPLICATION  in  a  large  NUMBER  OF 
schools;  OR  that  CBI  CAN  TEACH  MORE  EFFECTIVELY 
than  •CONVENTIONAL*  metmoos,  LIMITED  experience 
INDICATES  that  The  rFFECTI VEnESS  of  CBI  IS  largely 
dependent  on  the  care  taken  in:  iii  preparing 

and  REVISING  THE  CONTENT  MATERIAL  ITSELF!  (2) 

DESIGNING  the  TEACHING  STRATEGY  by  WHICH  the  COMPUTER 
program  SELECTS  SEQUENCES  of  MATERIAL  TO  meet 
individual  student  necosi  and  <)>  user- 
engineering  QF  BOTH  the  EQUIPMENT  Ano  the  program  to 
FACILITATE  COHMUNICAT ION  BCTrCEN  the  human  ANO  the 
MACHINE.  I  AUTHOR )  tu> 
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SYSTEM  DEVELOPMENT  CORP  SANTA  MONICA  CALIF 
DESIGN  OBJECTIVES  OF  THE  INSTRUCTIONAL  MANAGEMENT 
SYSTEM^  |U) 

Feb  68  9  p  SlLBERMAN, harry  F,  { 

*EPT,  NO.  SDC-sP- T03B/00 I /OO 

UNCLASSIFIED  REPORT 

Supplementary  notej  presented  at  The  symposium  on  a 
computer-based-instructional  management  system’ 

SPONSORED  BY  THE  AMERICAN  EDUCATIONAL  RESEARCH 
ASSOCIATION  CONFERENCE  aT  CHICAGO,  ILL.,  B  FEb 

48, 

DESCRIPTORS;  (^MANAGEMENT  planning,  ^teaching 
METHODS),  INSTRUCTORS,  DECISION  MAKING, 

STUDENTS,  PERFORMANCE ( human ) ,  COMPUTERS, 

information  Retrieval,  California,  learning  tu> 

Identifiers:  aims, instructional  management 
SYSTEM),  "INSTRUCTIONAL  MANAGEMENT  SYSTEMS  ^ 
classroom  information  systems.'  elementary  schools, 

LOS  ANGELES  CITY  kchOOl  DISTRICT,  LEARNING 

DIFFICULTY  | U ) 

THE  INSTRUCTIONAL  MANAGEMENT  SYSTEM  (IMS) 

is  a  computer-baked  Classroom  information  system 
being  jointly  developed  by  system  development 
corporation  and  the  Southwest  regional 
laboratory,  ims,  currently  operating  in  tro 
California  elementary  schools,  gives  teachers  both 
diagnostic  and  prescriptive  information  to  aio  them 
in  making  instructional  oecjsions  about  the  pacing  of 
the  CLASS,  The  RfaSSIgNMeNT  of  STUDENTS  to  DIFFERENT 
ability  groups,  the  administration  of  supplementary 
RCMEOIaL  mater l A( s '  etc.  this  paper  DESCRIBES  the 
DESIGN  OBJECTIVES  OF  JmS^  ITs  OPERATIONAL 
functions,  and  preliminary  oata  concerning  Its 
EFFECTIVENESS,  t  AUTHOR )  (U) 
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descriptors:  (•programmed  instruction,  scientific 
RESEARCH),  COMPUTERS,  TEACHING  METHODS, 
programm i ng ( computers j ,  psychology,  input- 
output  devices,  laboratories  tu> 

identifiers:  ^computer  aided  instruction,  IBM  i too 

COMPUTERS.  SDS  990  COMPUTERS,  S360  COMPUTERS  IU> 

THE  REPORT  Is  A  DETAILED  DESCRIPTION  of  the 
HARVARD  C  A  I  LABORATORY,  INCLUDING  ITS  HISTORY, 

organization,  functions,  staffing,  programs  and 

SUPPORT.  DISCUSSED  ARE  MATERIALS  RELATING  To  CAJ 

in  general,  such  as  psychological  research,  modes  or 
instruction,  advantages  and  implementation  or  cai, 

REVIEWED  ALSO  ARe  SPECIFIC  PROUECTS  OF  THIS 

facility,  a  complete  annotation  is  presented  or 
PROGRAMS  DEVELOPED  for  the  IBM  1900  SERIES  AN0 
S  360  ANO  the  SDS  990  COMPUTER  SYSTEMS, 

DETAILEO  IN  these  PROGRAM  ABSTRACTS  IS  such 
INFORMATION  aS  SUBJECT  MATTER,  TARGET  POPULATION, 

LENGTH  of  PROGRAM,  INSTRUCTIONAL  LOGIC,  INSTRUCTIONAL 
LANGUAGE,  COMPUTER,  INPUT/OUTPUT  DEVICES  ANO 
AUXILIARY  EQUIPMENT,  ( AUTHOR )  t  U I 
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oescRipToRS:  i*train1ng  devices,  bibliographies), 
department  of  defense,  a  1  r  force  research, 
classification]  Training  films,  teaching  machines, 
instructors,  maintenance,  air  force  personnel. 

LEARNING  <u> 

the  TRAINING  analyst  MUST  be  able  to  specify 
training  hEdia  requirements  ouRIng  the  early  stage* 
of  reapon  system*  development,  also,  training 
SPECIALISTS  frequently  need  TO  make  training  media 
selections  for  Center  or  base  level  courses,  this 

REPORT  PROVIDES  ruCH  PERSONNEL  RITH  INFORMATION  to 

assist  them  in  The  develofnent  of  training  equipment 
REOOIReHEnTS.  the  SELECTED  ANNOTATED  bibliography 
contains  i oo  references  to  government  sponsored 

TRAINING  HEOIA  RffEARcM  *N0  DEVELOPMENT  REPORTS  FROM 

19*0  through  irr*.  all  of  these  reports  are 
available  through  the  qF.fENSE  documentation 
CENTER  (OdCI  TO  military  agencies  AN0  their 
registered  contractors,  each  reference  bears  a 

00C  ACCESSION  OOcUhCNT  IaD>  number,  RESEARCH 

AND  DEVELOPMENT  REPORTS  ON  VARIOUS  TECHNICAL  ASPECTS 

OF  training  media  )E*CERT  OPERATOR  TRAINING) 

•  MICH  may  be  general  1 1 aBlE  To  maintenance  are 
I NCLUDEO I  THEREFORE,  the  INFORMATION  should  be  useful 
in  other  fields  of  technical  training,  the  Report 
oescribEb.  classifies!  and  graphically  presents 
REPRESENTATIVE  Training  mEOIa,  The  annotated 

BIBLIOGRAPHY  CONTAINS  REFERENCES  TO  id  TRAINING 
MEOIa  rEOuIREhEnts .  If)  TRAINING  AIDS,  INCLUDING 
GRAPH! f S ,  NOTION  PICTURES,  TELEVISION,  ANO  GENERAL 

training  aIOs,  isi  trainers,  ano  im  teaching 

MACHINES.  (AUTHOR)  IU) 
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1  U  > 
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SUPPLEMENTARY  NOTE:  UNEDITED  ROUGH  ORART  TRANS.  RROM 
IZVESTIYA  (USSR*  P3.  i9  SER  66.  BY  L. 

HARORUS . 

descriptors:  (•EDUCATION,  USSRI.  programmed 

INSTRUCTION,  INSTRUCTORS,  SCIENTIFIC  research, 

teaching  methods,  learning,  standards  < u > 

identifiers:  translations,  lectures. 

DERICIENCIES  <u> 

THE  ARTICLE  CALLS  ATTENTION  TO  DERlClENCltS  IN  THE 
EOUCATlON  PROCESSES  AT  INSTITUTIONS  OR  HIGHER 

learning  IN  u.s.s.R.  certain  courses  ARE 
CONSIDERED  BEYOND  The  SCORE  OF  SOME  SCHOOLS  and 
SHOUCD  BE  ELIMINATED.  RRORESsORS  SHOULD  HAVE 
surficicnt  time  ror  research  in  oroer  to  present 
timely  lectures,  lecturing  should  be  upgraded  to 
COMhanQ  RESPECT  COUAL  TO  research  PROJECTS,  too 
many  schools  ano  teachers  measure  success  By  ouantity 
or  their  published  »or*s.  since  education  is  the 
coal,  lecturing  is  just  as  important  as  the  research 
on  the  subject  matter  for  the  lecture, 
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EOfTEo  TR*NS,  or  IIVESTIY* 
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descriptors:  (•teaching  machines,  ussri, 

EDUCATION,  STUDENTS*  RJRInG  OJAGRAmS,  electronic 
EOUIRHEnT,  MATRIX  ALGEBRA.*  INRUT-OuTRUT  devices. 
ihpoRhation  Theory;  decision  making,  decision 

THEORY 

lOENTiricRS!  translations 


(U) 

(U» 


THE  NUMBER  or  STUDENT*  Ay  The  INSTITUTIONS  Or 
HIGHER  LEARNING  or  the  Soviet  UNION  INCREASED  IN 
|«6»  ST  | , R  T I  ME  <  AS  COMPARED  «ITh  THE  ENROLLMENT  IN 
»s*7,  THIS  RUTS  A  GREAT  STRESS  ON  THE  TEACHING 
staM  and  leads  to  the  neeo  row  The  rationalization 
or  The  teaching  process.  *p  tc  r  outlining  the  basic 
principles  or  tm(  learning  rrocess,  the  present 
authors  DESCRIBE  the  teaching  PROGRAM  rOR  the 
students  or  the  industrial  Electronics  course 

IRHlcH  is  The  POURTH  IN  THE  AUTOMATION  and 
TELEMECHANICS  CURRICULUM:  RHICH  Then  SERVED  aS 

f me  BASIS  rOR  THf  construct  Ion  or  tme  appropriate 
table  nooel  electronic  teaching  machine,  the 
entire  COURSE  RA*  divided  Into  eight  SECTIONS  Each  or 
RMiCH  RAS  PURTHfR  SUBDIVIDED  into  Three  SUBSECTIONS 
OR  lNro*«At!ON  Units,  the  ARTICLE  describes  the 
program  A*  «ElW  AS  The  OtSION  AN©  operation  or  The 
teaching  maChINEr ,  This  sIRRlE  TEaCHIno  machine 
•AS  WSfO  *»Tn  SUCCESS  |N  T«t  TEACHING  PROCESS, 

(AUTHOR!  «UI 
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PROCESSING  systems,  EDUCATION), 
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methods,  sREcir ications,  time  sharing,  programmed 

iNSTRuCTtON,  CYBERNETICS,  PROGRAMMING  LANGUAGES  ,u> 

identifiers:  •computer  aided  instruction  <ut 

I'll  r,"*T  SECTION  DEALS  .ITH  COMPUTER  PROGRAMMING 
TECHNIQUES  PoR  application  To  COmPUTEO  AIoED- 
INSTRUCT|ON  aimed  at  EVALUATING  ANO  SERVING  the 
PROBLEM  STUDENT.  THE  SEC0N0  SECTION  SURVEYS  THE 

riCLo  ano  treats  a  number  or  educational  uses 
including  student  self  APPRAISED  EDUCATION 
management,  large  group  instruction,  the 
specification  and  use  of  cohputer-a ideo  instruction 
languages.  • AUTHOR )  10 
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AVAILABILITY;  MIcroFIch£  ONly  AFTER  ORIGINAL  COPIES 

exhausted.  Portions  Or  this  document  are  illegible,  see 
introduction  section  or  this  announcement  journal  for  crsTi 

ORDERING  INSTRUCTIONS. 

DESCRIPTORS;  (.EDUCATION,  «OIgITAL  COMPUTERS), 

(•INPUT-OUTPUT  DEVICES'  • T I  me  SHARING), 
progRamm! ng ( computers ) *  computer  programs, 
naval  training,  engineering,  teaching  methods  <u> 

identifiers*  .computer  aIoEo  instruction  iui  \ 

i 

the  results  or  the  prelIhINary  phase  or  the  use  or  | 

TIME-SHARING  REMOTE  COMPUTER  TERMINALS  in  the  > 

DEPARTMENT  Of  ENGINEERING  are  DISCUSSED,  the 

present  Report  covers  the  period  through  june  i*t7.  ? 

the  various  types  or  computer  programs  developed 
ARE  BRIEFLY  discussed^  AnD  A  NUMBER  OF  EXaMPLE 
programs  pRESENTeo.  More  detailed  INFORMATION  On 

EACH  PROGRAM,  WITH  A  LISTING  ANO  TYPICAL  RUM  ARE 

included,  i author >  (u> 
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EFFECTIVENESS).  LEARNING.  TEACHING  MACHINES, 

teaching  methods,  training  oevices,  students, 
feedback^  USSR  <u> 

identifiers:  translations  »u> 

an  analysis  is  made  of  various  forms  and  methods  of 
programmed  learning,  the  primary  developments  in 
the  INTRODUCTION  of  programmed  learning  methods  AREi 
CREATION  of  PROGRAMMED  TEACHING  AIDSi  USE  OF 
EXISTING  textbooks  for  PROGRAMMED  learningi 
conducting  PROGRAMMED  lectures  with  FEEOBACKi  and  use 
OF  both  teaching  machines  and  machineless  methods  of 
CHECKING  KNOWLEOGE.  these  directions  arc  described 
IN  SOHE  detail  and  COMPARED,  it  is  NOTED  that  the 
POTENTIAL  OF  PROGRAMMED  LEARNING  for  saving  the 
STUDENTS*  time  is  often  not  REALIZED,  due  to  the  fact 
that  the  STUDENTS  ARE  not  ACCUSTOMED  to  the  increased 
amounts  of  independent  rork  rhich  programmed  learning 
reouires.  some  examples  of  programmed  methods  used 
in  the  author's  school  arc  presented,  subjects 
taught  are  primarily  technical.  <u> 
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PROBLEM  SOLVING,  INTERACTIONS*  LEARNING  MACHINES, 
LEARNING,  TIME  SHARING*  GaME  THEORY,  INPUT- 
OUTPUT  devices 

identifiers:  on-line  systems,  an/fso-32, 
shimoku  computer  program 

the  primary  objective  cf  the  research  described 
here  is  to  explore  rays  in  which  a  man  and  an 
adaptive  machine  Can  be  teamed  for  decision-making/ 

PROBLEM-SOLVING  tas*s  in  SUCH  a  WAY  as  to  AUGMENT 
EACH  OTHER'S  CAPABILITIES  AS  THEY  LEARN.  THE  FIRST 
TWO  SECTIONS  SUMMARIZE  ThE  MaIN  T£XT  THAT  CONTAINS 
DESCRIPTIONS  0F  yhE  PROGRESS  TO  DA7E  AND  PLANNED 
INVESTIGATIONS,  (AUTHOR!  (U> 
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MACHINES).  INFORMATION  RETRIEVAL,  INPuT-OUTPuT 
DEVICES,  PROGRAMMING  LANGUAGES,  F|_  ow  CHARTING, 

pattern  recognition,  models t s i mula t I ons > ,  set 
theory,  digital  computers,  algorithms,  analog 
systems,  CYBERNETICS,  computer  STORAGE  devices  ( U  > 

identifiers:  »CONcEPT  LEARNING,  EPAM I  ELEMENT  ary 

perceives  and  memoRIZeri,  elementary 
PERCEIVESs  and  MEmORITERS,  concept  EPaM  computer 
program  ( u > 

A  LEARNING  PROGRAM  OESJGNATEo  ce,  COnCEPT- 
EPAm.  IS  OESCRI8E0  that  MODIFIES  EPAm  THROUGH  THE 
INTRODUCTION  of  A  SET  MEMBERSHIP  relation,  the 

effects  of  this  extension  are  considered  with  respect 
to  methods  of  STORING  concept  DESCRIPTIONS  in  memory 
and  methods  of  specifying  learning  and  retrieval, 

THE  LEARNING  STRATEGIES  CONSIST  OF  INTERACTIONS 
BETWEEN  IMAGE  ELABORATION  and  TREE  MODIFICATION, 
IMPLEMENTATIONS  of  CE  ARE  CONSIDERED  FOR  A 

concept  learning  task  and  a  pair  associate  task, 
APPLICABILITY  of  ce  to  a  geometry  analogy  task 
REQUIRING  RELATIONAL  CONCEPTS  IS  DISCUSSED.  THE 
RELATIONSHIP  BETWEEN  THE  LEARNING  OF  CONCEPTS  or 

concepts  ano  feature  extraction  is  illustrated, 
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engineering:.  i *oig! tal  computers,  training:, 
man-machine  SystehsI  typewriters,  data  storage 
systems^  correlation  technIOues,  management  control 
systems 

Identifiers:  • computer  aIoEO  instruction,  light 
pens,  on-line  systems,  aEsop e advanced 
evolutionary  system  for  on-line  processing:, 

AOVANCED  EVOLUTIONARY  RYStEM  fop  On-L1NE 
processing 

AN  EVALUATION  OF  ON-LINE  COMPUTER-AIDED  INSTPUCTION 

within  a  management  Information  system  compared 
TYPEWRITER  AND  LIGHTPcn  INPUT  MODES  AS  STUDENTS 

learned  to  use  The  system,  the  following 
conclusions  were  supported:  it:  computer-aided 
INSTRUCTION  :s  Feasible  |N  A  GENERAL-PURPOSE 

management  information  System:  u>  it  is  also 

FEASIBLE  TO  OEROnSTRATE  RETENTION  OF  LEARNED  MATERIAL 
THROUQM  COMPUTER. ADMINISTERED  TEStSI  I  3  > 
professional  typing  Skill*  are  mot  necessary  to  use 
the  typewriter  Input  mode  effectively,  provi0ED  that 
the  INPUTS  REOUIrED  arc  SHORT  and  OIRCCTI  IR| 
in  this  particular  setting  there  seemed  to  be 
EVIOENCE  that  TMf  TYPEWRITER  was  A  more  EFFECTIVE 
INPUT  OEViCE  THAN  the  lUhTAJM  DURING  THE 
INSTRUCTIONAL  SEouEMCcI  but  this  EVIDENCE  IS 
QUESTIONABLE  | N  v IE*  or  CONSIDERABLE  INDIVIDUAL 

otrrcRCNCct  among  the  students:  <si  regardless 
or  performance,  stuoents  responoeo  favorably  to  their 

EKPEWICNCC  *ITH  COMPUTER-* loco  INSTRUCTION, 
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COMPUTERS  IU> 

this  document  presents  the  findings  of  a  research 
study  on  a  computer-aided  training  subsystem  for 
usap  command  and  control  personnel,  in  this 
study.  t*o  major  tasks  were  performed,  the  first 
w*s  the  identification  of  critical  personnel 

FUNCTIONS  IN  CURRENT  AND  PROJECTED  COMMANO  AND 
CONTROL  SYSTEMS  and  THE  APPLICABILITY  of  advanced 
TRAINING  STRATEGIES  ANO  METHODS  for  on-the-jo» 

TRAINING,  the  SECOND  was  TO  oETERMINC  the 

feasibility  of  applying  these  strategies  ano  methods 
through  a  C0hPUTcR-0 JRCCTC0  TRAINING  subsystem  within 
the  electronic  systems  division  ieso) 

COMMANO  and  control  SUPPORT  FACILITY,  The 

computer. directed  training  subsystem  icotsi 

SERVED  AS  THE  BASIC  SYSTEM,  INFORMATION  WAS 

oEvttoPto  to  determine  the  additional  feature*  ano 

MODIFICATIONS  that  WOULO  enable  COTS  to  operate 
within  the  eso  environment  ano  make  use  of  the 
COMMUNICATIVE  CAPASILITIES  of  the  AN/F  VQ-*i$ 
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in  The  rorth  of  inoi vioualiziNg  instruction, 
equations  are  developed  for  expressing  the  Cost  and 
gain  for  aPRlyINg  an  instructional  sequence,  the 
expected  return  from  assigning  instruction  On  the 

BASIS  OF  <l»  ADMJSSIBLE  probability  MEASUREMENT, 

(2)  admissible  choice  testing.  <3i 
conventional  choice  testing,  <•*»  prior 
INFORMATION  only"  and  (5)  MATCHING  the  AVERAGE 
student  is  computed  for  each  of  seven  distributions 
of  state  of  knowledge,  iauthori  <u> 
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unclassified  REPORT 


descriptors:  <*medical  personnel,  •training*. 

(•PROGRAMMED  INSTRUCTION,  COMPUTERS),  NAVAL 
PERSONNEL.  MILITARY  REQUIREMENTS,  SPECIFICATIONS, 
OESlGN,  EDUCATION.  OENTAL  PERSONNEL,  nurses, 

MEDICAL  TECHNICIANS,  costs 
identifiers:  computer  aided  Instruction 

A  RESEARCH  and  DEVELOPMENT  ACTIVITY  to  INTRODUCE 
NEW  AND  IMPROVED  EDUCATION  ArO  TRAINING  TECHNOLOGY 
INTO  BUREAU  of  MEOIC1NE  and  SURGERY  TRAINING  IS 
RECOMMENDED,  THE  ACTIVITY,  CALLED  A  DESIGN  AND 
VERIFICATION  unit,  WOULD  BE  ADMINISTERED  by  the 
EDUCATION  and  TRAINING  SCIENCES  DEPARTMENT. 

INITIAL  research  ANO  DEVELOPMENT  are  centered  ON 
THE  APPLICATION  OF  MULTIMEDIA  INSTRUCTIONAL 
PACKAGES!  SElF-CONTAInED  LEARNING  MATERIALS  AND 

their  associated  devices,  designed  using  programmed 
learning  principles,  a  second  stage  0f  activities 

FOR  the  UNIT  introduces  RESEARCH  AND  DEVELOPMENT  IN 
THE  USE  OF  COMPUTERS  FOR  COMPU T ER- M An A GED  TRAINING 
AND  COMpuTER-ASS I STEo  LEARNING,  SUGGESTED 
schedules,  activities,  and  milestones  are  presented, 
<  author  » 
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DESCRIPTIVE  NOTES  P 1 N  At.  RtRT.  I  OCT  44-31  HAY  48, 

JUL  48  Nip  BENNETT. JAHES  H.  IGUArd, 

JAMES  R,  I HAydOCk * ROOeR  I oolesb y , r r ANC I S  C,  i 
SETTLE. WILLIAM  L.  I 

contract:  r ita28-a7-c-oi0o .  arpa  order-7oo 
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DESCRIPTORS:  { *HAthEHAT 1  Cal  logic, 

•PROGRAHH 1NG « COMPUTERS )) *  CATmOOE  ray  tube 

screens,  digital  computers,  automation,  computer 

LOGIC,  LOGIC  CIRCUITS 

IOENTlriERS:  SEMI. AUTOMATED  MATHEMATICS,  SAM  4 

computer  program  (l 

the  report  describes  the  status  or  the  sixth  in  a 
SERIES  or  SIX  EXPERIMENTS  In  semi-automated 
mathematics,  this  EPPorT  E*TpNDED  PROM  I  OCTOBER 

i 444  through  ji  may  1448.  these  experiments 
CULmIN*TEo  In  LArqE  ComPlE*  COMPUTER  PROGRAM*  RHIcH 
ALLOW  a  MATHEMATICIAN  TO  PROVE  MATHEMATICAL  THEOREHS 
ON  A  MaN-mACHINE  BASIS,  *AH  Vi,  ThE  sixth  PROGRAM, 
USES  A  CATMOOE  Ray  tube  as  The  PRINCIPAL  intcrpace 
BETReEN  The  MaTHjmaT I C I  AN  ANO  A  H j  GH  SPEED  DIGITAL 

computer,  an  elaborate  language  and  logical 
capability  has  been  implehenteo  In  sam  vi.  These 
Include  I/O  LANGUAGES  rOR  EXPRESSING  MATHEMATICAL 
STATEMENT*  in  A  rORM  SUITABLE  POR  both  THE 

mathematician  ANp  the  machine  to  RCCOCNllC  and  hanOLE 
RtTM  ease  an©  convenience,  a  language  por  expressing 
ano  handling  *ory*  *no  Range  op  symbols,  and  auto, 
logic  algorithm  and  matching  routine,  the  latter 
constitute  the  capability  pop  handling, 
automatically!  logic  rith  Cou*gity,  this 
capability  is  particulaRlt  usepul  at  an  intermediate 
STATE  OP  the  PROOP  RNfN  iT  I*  OESlREO  TO  HAVf  THE 
MACHINt  Try  to  V E R I P V  AUTOMAT ICALlT  A  GIVEN  PORTION 
OP  The  PROOP,  1  author  I  I 
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HARVARD  COMPUTING  CENTER  CAMBRIDGE  MASS 
SOME  FACTORS  IN  rHE  DESIGN  OF  SYSTEMS  FOR  COHPUTER- 
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OEsCRlFTIVE  NOTE!  TECHNICAL  RCPT., 

MAY  AS  NfP  STOLURO*. LAWRENCE  M,  J 

REFT.  NO.  TR-7 
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UNCLASSIFIED  report 

SUPPLEMENTARY  NOTE;  PRESENTED  AT  NATO  CONFERENCE  ON 
Ma JOr  TRENDS  in  Programmed  LEARNING  RESEARCH, 
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descriptors:  (•PROGRAMMED  INSTRUCTION,  DESIGN), 

OIGItal  COMPUTERS,  STUDENTS,  oECISION  MAKING, 

FACTOR  ANALYSIS,  mooel  theory, 

programmi ng i computers i  iu> 

identifiers:  computer  aided  Instruction  <u> 

the  DIGITAL  COMPUTER  IS  A  SIGNIFICANT  TOOL  FOR 
EXPLICATING  and  GUIOING  THE  INSTRUCTIONAL  PROCESS, 

TODAY  IT  IS  HOST  USEFUL  TO  0£VEL0P  FORMALIZED  ***0 
TESTABLE  CONCEPTIONS  OF  INSTRUCTION,  BUT  in  practice 
it  IS  BEING  USED  MORE  TO  IMPLEMENT  INSTRUCTION. 
the  POTENTIAL  CONTRIBUTION  OF  a  C*l  SYSTEM  AS  A 
CATALYST  in  the  PROCESS  OF  FORMALIZING  INSTRUCTION 
ANO  IN  TESTING  ThE  VALIDITY  OF  CONCEPTIONS  OF 
INSTRUCTION  mas  been  UNDERESTIMATED,  an  argument 
IS  hade  FOR  the  DEVELOPMENT  and  TESTING  OF  teaching 
MODELS  that  ape  PRESCRIPTIVE  A*  RCLL  AS  DESCRIPTIVE. 

THE  host  USEFUL  FORM  OF  OCSCrIPYION  to  BE  used  For 
THE  RULES  OF  INSTRUCTION  is  TMC  CONTINGENCY 
STATEMENT,  sets  OF  RULES  ARC  COMBINCO  TO  define 
teaching  STRATEGICS,  an  urgent  RESEARCH  problem  IB 
THE  IDENTIFICATION  of  useful  VARIABLES  to  InCLUOE  in 
both  the  *if»  ano  ’Then*  statements  er  teaching 
rules,  based  upon  previous  research,  the 
1 0  I  OCR aPm I C  HOOCL  USES  VARIABLES  RELATING  TO  fTU0£Nt 
CHARACTERISTICS  as  One  COMPONENT  O’  USEFUL  * | F  * 
statements,  another  component  COhES  from  the 
learning  task.  F|V£  MODES  OF  INSTRUCTION  ARE 
OCScRIBCo  FOR  The  •THEN'  STATEMENT.  (AUTHOR)  IU> 
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oescrirtoRS:  ••problem  solving,  computer*!, 

••programming! computers)  .  •education:  , 
teaching  method*,  students,  rrograhhing  languages, 
learning,  time  sharing'  mathematics  »ui 

iocntirieRS:  computer  analtsis.  cal  programming 

LANGUAGE.  COMRuTEr  AlOED  INSTRUCTION,  HIGH 

SCHOOLS  <u> 

The  PAPER  REPORT*  on  one  high  SCHOOL'S  EXPERIENCE 
•ITH  a  PROJECT  Tn  TEACH  fTUOENTS  HO»  TO  PROGRAM  AnO 
SOLVE  PROBLEMS  In  MATmCMaTICS  using  A  COMPUTER. 

Part  I  IS  INTCNOeO  AS  A  GENERAL  GUlOC  POP  ANy 
HIGH  SCHOOL  AOHInISVRaTOR  or  mathematics  instructor 
•NO  IS  interested  in  exRlORIno  the  installation  op  a 
compute*  TERMINAL  | N  HIS  H I Gh  SCHOOL  and  rants  some 
i oe a  or  tmc  consideration*  inwc  eo  and  the 

CONSCOUENCIS  TO  rvpECT  ,  PART  11  SUMMARIES*  CnC 

stuot  to  oeterhinE  the  results  or  that  project,  an 
EXTENSIVE  APPCN&ta  INCLUDES  COMPUTER  PRINTOUT  POR  A 
NUMBER  or  PROGRAM*  *A|TTgN  by  the  STUDENTS,  a  OATa 
processing  Program  to  *Cco*o  ano  tabulate  student 
orr-LtnE  ano  on-line  time,  statistical  chart*  ano 
other  material*  PERTAINING  to  TM(  EVALUATION  STUOt, 
ano  COPIES  or  MATERIALS  GIVEN  TO  THE  STUOrNTf  OU*|MG 
THE  COU*SC.  I aUTuQR 1  lU» 
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COMPUTER. ASSlSTEo  INSTRUCTIONS  A  SUN yE Y  OF  THE 
LITERATURE.  THIRo  edition.  C  VI  > 

DESCRIPTIVE  NOTE:  ANNUAL  TECHNICAL  RCPT., 

OCT  *8  132P  Hi  CKEy ,  ALBERT  C.  I 

REPT.  NO.  TP-6 
contract:  N000l**-*B-C-023* 
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availabiu!ty:  paper  copy  available  from  entclE*. 
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SB. 00. 

supplementary  note;  see  also  second  edition  oateo  jam 

A 7 ■  A0-AH9  J?4. 

descriptors:  i»proorammEo  instruction, 

•COMPUTERS*.  PROGRAMMING  LANGUAGES,  INPUT-OUTPUT 

devices,  time  sharing,  education,  training 
OEVlCCS,  systems  ENGINEERING,  learning, 
information  Retrieval,  bibliographies,  re v i Eas  iu> 

identifiers:  .computer  aided  instruction  iu> 

a  survey  ano  synthesis  of  literature  pertaining  to 
computer-assisted  instruction  and  published  prior  to 

JULY  1 94#  ARC  GIVEN,  PRINCIPAL  HEADINGS  INCLUDE 
AN  OvERVIER  OF  CAl.  APPLICATIONS  0 F  CAt, 

MAJOR  CAl  CENTERS,  systems,  PROGRAMMING 
languages,  theory  or  instrucyion,  stimulus 
ano  PERFORMANCE  r ACTORS ,  PROg»*m  GENERATION 
AND  EVALUATION,  and  ao* In i STRAY  I  ON  or  CAl. 

(AUTHOR!  lul 
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uNCLASsiFIrO  REPORT 


DESCRIPTORS?  ( *DAt A  PROCESSING  SYSTEMS.  REPORTS). 
ARTIFICIAL  INTELLIGENCE."  BIOLOGY,  CIVIL 
engineering,  compilers’  multiplex,  data  storage 
systems,  display  systems,  simulation,  pattern 
RECOGNITION,  man-machine  SYSTEMS,  PROGRAMMING 
languages,  time  Sharing*  numerical  analysis, 

STATISTICAL  analysis,  MULTIPLE  operation,  real 

time.  SCHEDULING  (U) 

Identifiers:  *mac  project?  on  line  systems^ 

COMPUTER  aided  OESIGN,  COMPUTERIZED 

simulation  ,u> 

the  broad  goal  of  project  mac  is  experimental 
investigation  of  new  w*ys  in  which  on-line  use  of 

COMPUTERS  can  AIr  PEOPLE  in  THEIR  INDIVIDUAL  work? 
whether  Research?  engineering  design,  management,  or 

EDUCATION.  (AUTHOR)  (U) 
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descriptors:  (  <>prograkm£o  instruction, 

•linguistics),  English  language,  teaching 
methods,  COMPUTERS,  students,  design,  syntax, 

SEMANTICS  (u! 

IDENTIFIERS!  .COMPUTER  AIOF.D  INSTRUCTION,  NATURAL 
LANGUAGE  (U> 

the  paper  OEsCRIBES  research  that  has  AS  ITS  goal 
the  DEVELOPMENT  or  A  COMPUTER-BASED  tutorial  system 
that  can  recognize  and  generate  natural  English 
discourse,  while  providing  cai  lesson  authors  with 
A  MEANINGFUL  MEANS  of  lesson  preparation,  the 
PRIMARY  tINE  OF  RESEARCH  CONCENTRATES  on  NATURAL 
LANGUAGE  OATa  PROCESSING  AND  CONCEPTUAL  MODELING 
DESIGNED  to  SUPPORT  A  CAI  STSTEM,  THIS  HAS 
RESULTED  in  COMPUTER  PROGRAMS  that  PERFORM  FUNCTIONAL 
OPERATIONS  of  syntactic  AND  SEMANTIC  analysis, 

INFERRING  ANSWERS  to  QUESTIONS,  GENERATION  of 
COHERENT  DISCOURSE,  AND  RECOGNITION  AND  GENERATION  OF 
PARAPHRASE,  A  SECONO  line  of  research  was 
initiated  to  find  decision  rules  for  generating  and 
sequencing  remedial  questions  and  statements,  from 

A  STuCY  0 F  VERBAL  DATA  OBTAINED  FROM  THE  RECORDED 
MESSAGES  OF  TUTORS,  as  THET  MONITOR  and  AUGMENT  the 
INTERACTION  BETWEEN  STUDENTS  AND  a  COMPUTER- 
ADMINISTERED  lesson,’  A  SET  of  EFFECTIVE  DECISION 
RULES  is  S0UGH7  THAT  CAN  INVOKE  COMPUTER  GENERATION 
OF  REMEDIAL  FEEDBACK  FROM  A  SUBJECT  MATTER  DATA  BASE, 
(AUTHOR)  (u> 
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DESCRIPTORS*  (^PROGRAMMED  INSTRUCTION, 

•LINGUISTICS),  ENGLISH  LANGUAGE,  COMPUTERS, 

SEMANTICS,  PROGRAMMING  LANGUAGES.  TIME  SHARING, 

data  processing  systems!  algorithms  (U> 

Identifiers:  ^computer  aIqED  instruction,  natural 
Language.  pRotosynthex  3  language  processing  system, 

LISP  PROGRAMMING  LANGUAGE  (U) 

THE  PAPER  DESCRIBES  AND  EXEMPLIFIES  IN  DETAIL  THE 
OUESTION-aNSpeRInG  ASPECTS  OF  THfi  PROTOSYNTHEX 
in  prototype  language  processing  system,  rhjch  is 

WRITTEN  In  LISP  (.5  and  OPERATES  ON  THE  0-32 
TIME-SHARING  SYSTEM.  THE  SYSTEM’S  OATA  STRUCTURES 
AND  THEIR  SEMANTIC  ORGANIZATION,  THE  DEDUCTIVE 

question-answering  formalism  of  relational  properties 

AND  COMPLEX-RELATION-FORMING  OPERATORS,  AND  THE 
QUESTION-ANSWERING  PRocEoURES  WHICH  EMPLOY  TmESE 
FEATURES  |N  ThEIr  OPERATION  are  All  DESCRIBED  and 
ILLUSTRATED.  EXAMPLES  OF  the  SYSTEM'S  PERFORMANCE 

and  of  the  limitations  or  its  ouestion-answering 
capability  are  presented  and  discussed,  it  is 
shown  that  the  use  of  semantic  information  in 
DEDUCTIVE  QUESTION  answering  greatly  '■ACILITaTES  the 
process,  and  that  a  top-down  procedure  which  works 
from  QUESTION  to  answer  enables  EFFECTIVE  USE  to  be 
made  of  this  information,  it  is  concluded  that  the 
olvelopment  of  PRotosynthex  hi  into  a 
practically  useful  system  to  work  with  large  data 
BASES  is  POSSIBLE  BUT  wJlL  REQUIRE  CHANGES  In  BOTH 
THE  DATA  STRUCTURES  AND  T«E  ALGORITHMS  USED  FOR 
QUESTION  ANSWCPING,  (AUThOR)  (U> 
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SUPPLEMENTARY  NOTE;  EDITED  MACHINE  TRANS.  OF  MONO. 
SAMOoBUCha YUShCH I £S YA  A V T OM A T 1 C H ESK  I  E  SISTEMy  ( SELF- 
instructino  automatic  systems)  moscor,  i966  pj-b, 

DESCRIPTORS!  (‘ARTIFICIAL  INTELLIGENCE,  ‘PATTERN 
RECOGNITION),  LEARNING  MACHINES,  AUTOMATA, 

probability,  potential  theory,  ussR 
identifiers:  translations 


(U> 

(U> 


A  METHOD  for  MACHINE  RECOGNITION  OF  EXTERNAL 
STlMULAE.  BASED  ON  SO-CALLED  POTENTIAL  FUNCTIONS,  is 
PROPOSED  in  the  paper  DEALING  RITH  ARTIFICIAL 
INTELLIGENCE.  INDIVIDUALS  can  recognize  EVENTS  and 
PATTERNS.  ANg  TEaCH  OTHERS  Tq  00  so,  frequently 

without  being  able  to  explain  hor  the  process  of 

RECOGNITION  COMES  ABOUT.  FOR  INSTANCE.  AN 
ILLITERATE  PERSON  can  be  SHOpN  LETTERS  *a*  and  'b* 

and  taught  to  recognize  these ttTTERs  irrespective  or 

THEIR  SHAPE,  THIS  PROCESS  OF  INFORMATION  TRANSFER 

IS  THEREFORE  based  not  on  explanation,  but  on 
DEMONSTRATION.  ThIS  TECHNIQUE  CAN  BE  APPLIEO  TO 
LEARNING,  PATTERN-RECOGNITION  MACHINES,  designed  to 
RESPOND  TO  AUDIO  OR  VISUAL  COMMANDS,  THE  PROBLEM 
OF  TEACHING  the  AUTOMATON  TO  CLASSIFY  CORRECTLY  A 
GIVEN  INPUT  CAN  0E  DEFINED  EITHER  IN  THE 
DETERMINISTIC  OR  IN  THE  PROBABILISTIC  DOMAIN,  THE 
REPORT  DESCRIBES  THE  APPLICATION  OF  POTENTIAL 
FUNCTIONS  TO  THE  PROBABILISTIC  DOMAIN,  ANO  IN 
CONJUNCTION  POSTULATES  A  THIRD  THEOREM,  IT  IS 
CONCLUOED  THAT  It  IS  IN  PRINCIPLE  POSSIBLE  TO  APPLY 
THE  DEMONSTRATION  TECHNIQUE  TO  TRAINING  OF  AUTOMATA 

ano  that  a  rigorously  scientific,  rather  than  an 
empirical,  Approach  to  The  SOLUTION  OF  THIS  PROBLEM 
IS  POSSIBLE,  (AUTHOR)  (yl 
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UNIVERSITY  of  SOUTHERN  CALIFORNIA  LOS  ANOCLEs  ELECTRONICS 

personnel  research  group 
taskteacm*  a  method  for  computer-ass i steo 
learning  of  serial-action  tasks.  < u > 

oescriptive  note:  technical  rept., 

feb  69  riGney, Joseph  w .  itowne, 
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descriptors:  (^computer  programs,  •learning:, 
performance ( human , ,  man-machine  systems, 

ADAPTIVE  SYSTEMS.  AUTOMATIC.  FEEDBACK,  TEACHING 

machines,  time  sharing;  electronic  equipment, 
maintenance 

identifiers;  taSkyeach  mEthoo.  serial  action 
tasks,  lisrilist  processing*,  lisp  programming 
language 

The  REPORT  DESCRIBES  a  Method.  TASKTEACH,  for 
teaching  THE  PERFORMANCE  OF  SERIAL-ACTION  tasks, 
using  A  COMPUTER  TIME-SHaRING  system  ANO  APPROPRIATE 
student  terminal*;,  the  mcthod  allows  the  student 
to  BE  SELF-ADAPTIVE  In  TmE  LEARNING  SITUATION  by 
TaILOR-MAkINg  THr  KlNos  and  DEGREES  of  SUPPORT  he 
needs  aNO  by  determining  when  he  is  ready  to  DISPENSE 
WITH  THIS  SUPPORY  and  &E  TESTED,  THIS  IS  EXPECTED 
TO  ENCOURAGE  TME  use  OF  SELF-ORGANIZING  abilities*  to 

facilitate  the  Learning  of  mediating  skills,  and  to 
motivate  the  STUoENT  to  lEARn,  the  PROCEDURES  for 
implementing  the  method  ano  the  features  which 
contribute  To  ITs  general  USEFULNESS  in  teaching  THE 
performance  of  serial-action  tasks  are  described. 

(AUTHOR)  |U) 
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THIS  RESEARCH  CONCERNS  VARIOUS  ways  or  USING 
COMPUTERS  FOR  TEACHING  PR OBLEM-SOL V  I NG  CONCEPTS  AnD 
SKILLS,  NEW  LINES  or  APPROACH  to  PROGRAMMED 
teaching,  programming,  and  instructional  monitoring 
WERE  INVESTIGATED  in  various  INSTRUCTIONAL  contexts 
INCLUDING  MATHEMATICS,  PHYSICS,  and  medicine.  FOUR 
PROGRAMMING  SYSTEMS--MENTOR ,  STRINGCOMP,  SIMON, 
and  LOGO- -WERE  0ES1GNE0  AND  USED  as  an  integral 
part  of  THESE  INVESTIGATIONS,  the  SYSTEMS  ARE 
OESCRIBEO  ANO  TM£|R  CAPABILITIES  DEMONSTRATED  IN 

instructional  applications  or  several  kinds,  the 
work  suggests  some  new  ways  in  WHICH  COMPUTERS  might 
make  valuable  CONTRIBUTIONS  to  EDUCATION,  1 1 ) 

THE  teaching  or  APPROPRIATE  PROGRAMMING  LANGUAGES 
can  PROVIDE  A  CONCEPTUAL  AND  OPERATIONAL  FRAMEWORK 
for  T Ht  TEACHING  OF  MATHEMATICS,  (2)  UTILIZING 

diagnostic  cues,  instructional  monitors  can  enhance 

THE  TEACHING  of  PRACTICAL  SUBJECTS  (NAVIGATION, 
LANGUAGES,  MuSICl  whose  MASTERY  RbIOUIRES  the 
INTEGRATION  or  MECHANICAL  ANq  intellectual  SK I LLS , 
(AUTHOR!  ( u I 
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motivation,  performance t human i ,  advanced 
Planning,  programmed  instruction 

identifiers:  training  innovations,  computer  aided 

instruction 

research  in  the  areas  of  army  training  programs 

AND  IN  THE  army  TRAINING  SYSTEM  IS  REPORTED  IN  THJS 

collection  of  four  papers:  'individualization  of 
ARMY  training"'  'DISCUSSION  oF  A  UNIQUE 
APPROACH  TO  CAM  PROJECT  IMPACT,'  'STUDENT 
MOTIVATION.'  ANO  'TRAINING  IN  THE  70S  AND  80s, 

( AUTHOR) 
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an  EXPERIMENT  WAS  CONDUCTED  TO  DETERMINE  THE  EFFECT 
0F  PEEKING  On  PROGRAMMED  INSTRUCTION,  the  study 

tested  the  following  hypothesesi  id  the 
REOuIREMeNT  for  OVERT  RESPONSES  does  NOT  INCREASE 
learning  in  PROGRAMMED  INSTRUCTION,  (2)  DEVICES 
OR  FORMATS  To  PRECLUDE  CONFIRMATION  peeking  do  not 
INCREASE  the  EFFECTIVENESS  OF  PROGRAMMED  INSTRUCTION, 
AND  <  3 )  time  can  be  saved  BY  ELIMINATING  the 
REQUIREMENT  for  OVERT  RESPONSES,  two  groups  of  3  V 
SUBJECTS  each  were  USED,  the  SU8JECTS  WERE 
COMMISSIONED  OFFICER  AtR  FORCE  pilot  TRAINEES  AND 

air  force  reserve  officer  training  corps 

(AFrotCI,  JUNIOR  AND  SENIOR  COLLEGE  STUDENTS 
matched  on  The  Basis  of  SCORES  OBTAINED  on  the 
OFFICER  QUALITY  COMPOSITE  OF  THE  A l R  FORCE 
OFFICER  QUALIFYING  TEST  (AFOqT),  THE 

STIMULUS  MATERIAL  WAS  A  RAOAr  ORIENTATION  PROGRAMMED 
TEXT,  RESULTS  OF  THE  STUDY  W£REt  (1)  PEEKING 
Dio  NOT  rEOUCC  The  effectiveness  of  programmed 

INSTRUCTION!  (2)  STUDENTS  WHo  RESPONDED  COVERTLY 
LEARNED  AS  EFFICIENTLY  AS  STUDENTS  who  responded 
OVCRTLYi  AND  (3)  COVERT  RESPONDING  OtO  NOT  SAVE 
INSTRUCTIONAL  time,  I  AUTHOR  >  ( U I 
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recognition),  (^learning  machines,  pattern 
Recognition).  i*Pattern  recognition, 

CLASSIFICATION),  AOAPTlvE  SYSTF<S,.  LEARNING, 

PROBABILITY,  algorithms!  THEOREMS  (U) 

identifiers:  pattern  classifiers,  bates  optimal 
learning  <u> 

a  unifying  formulation  of  bayes-optimal  learning, 

FOR  MINIMUM  CONOlTlONAL-RlSx  AOAPT1VE  PATTERN 

classification  has  been  proposed  that  results  in  a 

NEW  CLASS  OF  FIXCD-SI2E.  FIXEO-MtMORY  STRUCTURALLY 

invariant  learning  machines  for  the  decomposition 

(LEARNING)  OF  MIxTURE  PROBABILITY  SPACES  WITHOUT 

necessary  ouantitation  of  the  unknown  parameter  space 

AND  OBSERVATION  SPACE:  TME  LATTER  KEOU I  RED  In 
PREVIOUS  INVESTIGATIONS  OF  THE  NOnPARAMETRIC  LEARNING 
problem,  the  approach  is  GENERAL  and  applies  to 
ALL  MODES  of  learning  E.G.  UnSUPERVISCD  OR  SuPERVlSEO 
LtARNlNG  AND/OR  NONPARAMfTRlC  0*  PARAMETRIC  LEARNING 

problems,  (author:  iu> 
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PROGRaMMInGICoMPutERS I  (U> 

locNTiriERs:  teachable  language  comprehenoer 

COMPUTER  PROGRAM,  NATURAL  LANGUAGE  iu> 

the  TEACHABLE  LANGUAGE  COMPREHENOER  (TLC) 

IS  A  PROGRAM  DESIGNED  to  be  CAPABLE  of  being  TAUGHT 
TO  'COMPREHEND'  ENGLISH  TEXT,  WH£N  TEXT  WHICH 
THE  PROGRAM  has  NOT  SEEN  BEF0rE  IS  INPUT  TO  IT,  IT 
COMRREHENOS  that  text  by  CORrECTlY  RELATING  each 
(EXPLICIT  OR  IMPLICIT!  ASSERTION  OF  TME  NEW  TEXT 
TO  A  LARGE  MEMORY.  THIS  MEMORY  Is  A  'SEMANTIC 

network*  representing  factual  assertions  about  the 
rorlo.  the  program  also  creates  copies  of  the 
PARTS  of  ITS  MEMORY  WHICH  HA*C  BEEN  rOUNO  To  relate 

to  the  new  text,  aoapting  and  combining  these  copies 
to  represent  the  meaning  of  The  new  text,  bt  this 
means,  the  meaning  of  all  text  the  program 
SUCCESSFULLY  COMPREHENDS  IS  ENCODED  INTO  THE  SAME 
forhat  as  th*t  of  the  memory.  In  this  form  it  can 

BE  AOOCO  INTO  The  MEMORY,  FACTS  ANO  READING 
ABILITIES  may  BE  taught  to  The  program  as  neeoco, 

THIS  INPoRMAtION  is  GENERAL  I jCO  IN  TLC  and  MfNCC 
a  single  aooition  can  often  provide  a  large  incrchent 
in  TLC'S  EFFECTIVE  KNOWLEDGE  of  the  «orlo,  and  in 
its  OVERALL  ability  to  COHPRCHENO  text,  the 
PROGRAM'S  STRATEOT  IS  RRF.SENtED  AS  A  GENERAL  THEORY 
OF  LANGUAGE  COMPREHENSION,  I  author  >  1 u I 
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1  Of NT  J  f I ER$ S  COMPUTER  AIDED  INSTRUCTION  t  U 1 

IN  THE  PAPER  the  PREDICTION  0P  SUCCESS  IN  The  USE 
OP  COmPutERIxEO  EDUCATION  ANo  training  SYSTEMS  is 
MADE.  The  author  believes  TM*T  man  rill  have  to 
relinquish  h | s  egocentric  role  in  teaching  to  be 

REPLACED  BY  iNTCROIJClFLlNAftr  INSTRUCTIONAL  TEAMS  In 

the  ocsun  or  contents  op  courses,  the  system  por 

INFORMATION  EXCHANGE  BETWEEN  LEARNER  ANO  «N0WLCO«e 
*  ILL  BECOME  par  hORC  EXPLICIT,  MORE  EPPICIENT,  and 
more  RCL I  ABLE  THROUGH  The  USE  OP  COMPUTERS, 
t AUThQR »  | u  > 
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DESCRIPTORS:  (*PRo8LEM  sOj_V  I  N<;  ,  PROGRAMMED 

INSTRUCTION),  APTITUDE  TEsTS, 
performance i human , .  classification,  teaching 
methods,  learning*  optimization,  personnel 
management,  naval  training,  correlation  techniques, 
statistical  processes,  naval  personnel  iu> 

identifiers*  maneuvering  board  problems  iu) 

study  time  for  a  large  frame  and  a  small  frame  type 
OF  PROGRAMMED  EXPLANATION  in  maneuvering  SOLUTIONS 
was  compared  using  tw0  Equated,  pretested  groups  op 
ENLISTED  men  IN  a  BASIC  ClC  TECHNIQUES  course!  and 
two  equated  groups  assigned  to  basic  electricity  and 
ELECTRONICS  TRAINING,  it  was  pound  that,  by  using 
pretesting,  as  many  as  *o  percent  of  the  cic 
techniques  students  could  save  study  time  by  entering 
the  learning  program  at  an  advanced  level!  and  that 
AS  MUCH  AS  *•  2  PERCENT  0P  STUDY  TJmE  COULD  BE  SAVED  BY 
USING  A  FEW  LARGE  RAThER  than  many  SMALL  FRAMES, 

( AUTHOR )  (U> 


334 

uNcLASSIPIED 


UNCUASS*  F t  ED 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  No,  /OHKOB 

AD-689  113  5/9  9/2 

naval  REaRONs  LAb  DaHL^REN  VA 
COMPUTER  ASSISTED  INSTRUCTION!  *  SELECTED 

BIBLIOGRAPHY  AND  KW1C  INDEX.  <U> 

descriptive  note:  technical  Rept,. 

APR  69  1 7  9  p  ENGEL , GERALD  L.  ! 

REPT.  NO.  NWL-TR-2283 

unclassified  report 

SUPPLEMENT  ART  nCTE ;  SUPERSEDES  AD-638  892,  AD-6R5  *5*4, 
AND  AD-659  987, 

DESCRIPTORS!  (‘PROGRAMMED  INSTRUCTION, 

•COMPUTERS).  BIBLIOGRAPHIES,  indexes,  military 
training',  TEACHING  METHODS  IL’> 

identifiers:  ‘COMPUTER  aided  INSTRUCTION,  kwic 

indexes  c  u  > 
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ANNOTATED  BIBLIOGRAPHY  BY  author  CONTAINING  570 

ITEMS.  JU> 
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\  supplementary  note*  part  one  of  'designing  preparation 

j  programs  fqR  the  futures  utilizing  a  systems 
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j  descriptors*  < • i nstructoRs .  training*, 

(•PROGRAMMED  INSTRUCTION.  TRANSFORMATIONS) j 
|  education,  research  program  administration, 

I  sequences,  psychometrics,  job  analysis, 
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!  Interactions,  lEApershjp 

'  ■  IDENTIFIERS!  SYSTrMS  ANALYSIS”  TEACHER  PUPIL 

'1  interactions 

i  : 

j  |  A  SYSTEMS  APPROACH  TO  DEVELOPMENT  OF  TEACHER 

TRAINING  PROGRAM*;  jS  DESCRIBED,  AND  THE  UTILIZATION 
j  ]  _  OF  THE  SYSTEMS  Approach  in  The  DESIGN  OF  teacher 

j  L  EDUCATION  PROGRAMS  IS  DISCUSSED.  PARTICULAR 

ATTENTION  is  G I VfN  TQ  the  IMPORTANCE  OF  THE  SYSTEMS 
j  APPROACH  JN  PROVidjNC,  training  programs  THAT  ARE 

relevant  to  the  teacher’s  roles,  long-term  and 
short-term  future  trends  are  discussed  in  reference 
j  to  work  on  job  Models  for  the  teacher, 

CONSIDERATIONS  Of  CURRICULUM  design  WHICH  PROVIDE 

practice  integrated  with  theory  from  behavioral 
i  science  and  subject  matter  content  are  presented. 

i  EXAMPLES  OF  RESEARCH  AND  DEVELOPMENT  ON  TEACHER 

I  TRAINING  and  RELATED  TRAINING  PROBLEMS  ARE  BRIEFLY 

I  DESCRIBED  TO  SUGGEST  CURRENT  and  FUTURE  trends  and  to 

I  |  provide  Illustrations  of  some  of  che  concepts  noted, 

!  I  (AUTHOR)  (U* 
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it  is  observed  that  performance  in  tasks  involving 
recall  OR  RECOGNITION  of  items  seems  TO  BE  EXPLAINED 
best  WITH  CONCEPTS  of  STORAGE  and  RETRIEVAL,  RATHER 
than  FORMATION  of  associative  connections, 

EVIDENCE  IS  PRESENTED  THAT  ThIS  IS  ALSO  TRUE  OF 
pAlRED-AsSOCIATE  MEMORIZING,  AND  IT  IS  PROPOSED  THAT 
THE  STAGES  OF  MEMORIZING  ARE  STORAGE  AND  LEARNING  TO 
RETRIEVE.  STATISTICAL  METHODS  ARE  PRESENTED  FOR 
OBTAINING  MEASUREMENTS  OF  DIFFICULTY  IN  EACH  OF  TWO 
STAGES  of  LEARNING,  USING  A  mARKoV  MODEL.  IN 
EXPERIMENTS  with  VARYING  RESPONSE  DIFc*CUlTy  AND 
aT IMULU5  SIMILARITY,  THE  DIFFICULTY  OF  THE  FIRST 
STAGE  DErENDEO  ON  BOTH  STIMULI  AND  RESPONSES,  BUT  THE 
SECOND  STAGE  DEPENDED  ONLY  On  THE  STIMULI,  THIS 
FAVORS  THE  STORAGE-RETRIEVAL  THEORY,  OVER  THE 
HYPOTHESIS  THAT  THE  FIRST  STAGE  IS  RESPONSE  LEARNING 

and  the  second  is  hookup  learning,  (author)  <u> 
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( AF0SR-47-0703I 


AD-698  2 A V 

... 

COMPUTER  EXPERIMENTS  IN  MOTOR 
LEARNING. 

! AFOSR- 6 7-0702) 

*D-698  539 

•GRAFLEX  INC  ROCHESTER  N  Y 

•  •  • 

FILMSTRIP  TECHNIOUES  FqR 
INDIVIDUALIZED  INSTRUCTION. 
IAMRL-TR-65-78) 

AD-617  607 

•  •  • 

AN  EXAMINATION  OF  Tht- 
FEASIBILITY  OF  MODULAR  DESIGN  FOR 
AUDIOVISUAL  AUTOINSTRUCTIONAL 
EQUIPMENT, 
t  AMRL-TR-65-79) 

40-617  608 

t  .  . 

OESIGn  CONSIDERATIONS 
INFLUENCING  the  SIZE  AND  COST  Qr 
o°tical  components  in 
AUTOINSTRUCTIONAL  DEVICES. 

<  AMRL-TR-65-80) 

40-617  609 

•HARVARD  COMPUTING  CENTER  CAMBRIDGE 
MASS 

•  •  • 

TR-  1 

THE  HARVARD  UNIVERSITY  COMP"T£R- 
A5SISTE0  INSTRUCTION  LAbORATORY. 
40-658  873 

•  •  • 

TR-2 

COMPUTER-ASSISTED  INSTRUCTION 

«  C A I >. 

AD-658  869 

•  •  • 

TR-9 

COMPUTER-BASED  INSTRUCT I„M! 
PSYCHOLOGICAL  ASPECTS  AND  SYSTfS 
CONCEPTION  OF  INSTRUCTION. 

I0-AA9  287 

•  *  • 

TR-5 

A  COMPUTER-BASED  system 
INTEGRATING  instruction  and 
INFORMATION  RETRIEVAL  !  A 
DESCRIPTION  OF  SOME  METHOOCLutilf AL 
CONSIDERATIONS. 

AD-472  JG7 

•  •  • 

TR-* 

HARVARD  UNIVERSITY  COMPUTER- 
AIDED  INSTRUCTION  (CAD  LABORATORY. 
AD-472  922 


0-  I  2 


HAR-ILL 


»  *  • 

TF-7 

SOME  FACTORS  IN  THE  DESIGN  OF 
SYSTEMS  FOR  COMeUTER - A SS I Sf EO 
INSTRUCTION. 

AD-678  790 

•  •  * 

TR-8 

THE  USE  OF  COMPUTERS  IN  WISH 
SCHOOLS, 

AD-67P  791 

•harvard  univ  Cambridge  mass 
•  «  • 

THE  RELATION  'OF  POSTTEST 
PERFORMANCE  TO  RESPONSE- 
CONTINGENCIES  IN  PROGRAMMED 
INSTRUCTION, 

(ES0-TR-65-757I 
AD-623  <716 

*  •  • 

BLACKOUT  ratio  ano  overt 
responses  in  programed  instruction: 
RESOLUTION  OF  DISPARATE  RESULTS. 
(ESD-TDR-65-755> 

AD-635  361 

•HARVARD  UNIV  CAMBRIDGE  MASS 

COMMITTEE  ON  PROGRAMMED  INSTRUCTION 
•  •  • 

DECISION  MAKING  WITH  FREE 
OPERANT  RESPONSES, 

<  E 5 D-TDR6 9  9991 
AD-609  251 

•human  resources  research  office 

GEORGE  WASHINGTON  UNIV  ALEXANDRIA 
VA 

•  •  • 

programmed  instruction:  a  plan 
of  RESEARCH, 

AO-672  968 

•  •  • 

HUMRRO-29 

EFFECTS  OF  TRAINING  RESPONSE 
MODE,  TEST  form,  and  MEASURE  ON 
ACQUISITION  OF  SEMI-OROEREO  factual 

materials. 

AO-672  189 

•  •  • 

HUMRRO-TR-65-19 

a  self-instructional  tactical 

LANGUAGE  COURSE  IN  RUSSIAN, 

AO-626  262 

•  •  • 

MUMRRO-TR-69-I* 

DEVELOPMENT  AND  EVALUATION  OF  A 
TACTICAL  MANOARIN  CHINESE  LANGUAGE 
COURSE. 


AD-629  999 

•  •  • 

HUMRRO-TR-64-1 
THE  INFLUENCE  OF  PRACTICE 
FRAMES  AND  VERBAL  ABILITY  ON 
programed  instruction  performance. 

AD-628  MR 

•  •  • 

HUMRRO-TR-66-6 
DEVELOPMENT  OP  TECHNICAL 
TRAINING  MATERIALS  for  NIKE 
HERCULES  JUNIOR  OFFICERS* 

AD-479  301 

•IBM  WATSON  RESEARCH  CENTER  TORRTOWN 
HEIGHTS  N  Y 

•  •  • 

SOME  PROBLEMS  IN  INFORMATION 
SCIENCE  WITH  EMPHASIS  ON  ADAPTATION 
TO  USE  THROUGH  man-machine 
INTERACTION, 
f  AFCRL-4R  671 
AD-600  097 

•  •  • 

SOME  PROBLEMS  IN  INFORMATION 
SCIENCE  WITH  EMPHASIS  Oh 
ADAPTATION  TO  US|  THROUGH  MAN-  ° 

machine  interaction; 

(AFCRL-69  87» 

•0-600  117  * 

•  •  * 

COMPUTER  PROGRAMMING  TECHNIQUES 

FOR 

I  R ADC-T0R49  277* 

AD-60*  267 

•ILLINOIS  UNIV  URBANA 

•  •  • 

CPFECTS  OF  PROGRANMEC 
PERCEPTUAL  TRAINING  ON  Thf  LEARNING 
OP  CONTACT  LANDING  SKILLS 
(NTDC-397  31 
AD-369  377 

•ILLINOIS  UNIV  USSANA  COORDINATED 
SCIENCE  LAB 

•  »  • 

R-160 

THE  USE  OF  AN  AUTOMATIC 
COMPUTER  9TSTCN  IN  TEACHING. 
<*43-178191 
AD-611  097 

♦  •  • 

R-240 

REPLAB,  4  BTUBT  IN  SCIENTIFIC 
INQUIRY  USING  TNI  PLATO  SYSTEM, 
AO-437  07G 

•  •  • 

*•340 
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i 


ILL-INF 


THE  USES  OF  PLATO.*  A  COMPUTER- 
CONTROLLED  teach i ns  system, 

AD-623  926 

•  *  •  ,  ,  : 

*-2*7  ■ 

The  USE  pF  programmed  learning 
AMP, COMPUTER  8ASEQ  INSTRUCTION 

technicues  to  teach  electrical 
engineering  netrork  analysis, 

AO-636  406 

•  «  '  • 

R-JH  4,  -  -  •>  '  •  ■  ,  «•-  •  : 

THE  EFFECT  QF  COMPLEXITY  OF 
NATURAL  LANGUAGE  MEDIATORS  AND  THE 
ASS0CIA8IL1TY  OF  PAIRS  ON  PA  I  RED- 
ASSOCIATE  LEARNING, 

AD-699  790 

*  *  * 

...  R-36I 

•  TEACHING  the  use  of  the  library 
to  undergraduates:  an  experihental 

COMPARISON  OF  COMPUTER-BASED 

instruction  and  the  conventional 
lecture  method, 

AO-697  216 

•Illinois  univ  urbana  electrical 

CM  INURING  RESEARCH  LAB 
TR-B 

automatic  adjustment  in  a 

CONTINUOUS  ENVIRONMENT, 

I  AfOSR-69-22631 
AO-629  99B 

•ILLINOIS  UNIV  URBANA  TRAINING 
RESEARCH  LAB 

•  •  • 

TEACHING  MACHINES  AND  CONPUTEN- 
BASCO  SYSTEMS. 

AD-609  *09 

•  I  « 

TRANSFER  eFFECTS  RITM1N  a 
HIERARCNICAL  LEARNING  TASK  A$  A 
FUNCTION  OF  RtVfCtt  AND  CORRECTION 
ON  SUCCESSIVE  PARTS* 

AD-606  BBS 

•  •  •  . 

CONPUTERbBASEO  SYSTEMS I  THE 
NS«  RESEARCH  AID* , 

A0-60B  *•* 

•  •  • 

A  MODEL  ANO  CYBERNETIC  SYSTEM 
FOR  RESEARCH  ON  TNf  TEACHING- 
LEARNING  PROCESS. 

AD-60V  MO 

■  •  «  •  # 

Correction  ano  revieb  on 

SUCCESSIVE  PARTS  IN  LEARNING  A 


HIERARCHICAL  TASK, 

*0-621  923 

•  *  • 

PROJECT  SOCRATES?  A  FLEXIBLE 
RFSEARCH  FACILITY  TO  9E  USED  IN 
STUDIES  OF  PREPROGRAMED  SElF- 
1NSTRUCTI0N  (PS1>  AND  SELF- 
PPOGRAMED  INDIVIDUALIZED  EDUCATION 
(SP!E>  . 

*0-638  676 

•  •  » 

NO.  2 

SOMF  EDUCATIONAL  PROBLEMS  AND 

prospects  of  a  systems  approach  to 

INSTRUCTION, 

AD-939  032 

•  •  ■• 

TM-19 

A  LISTING  OF  SOCRATES  RESEARCH 
STUDIES  FROM  MARCH',  1969,  TO  JUNE, 
I  969  » 

*0-621  169 

•  •  • 

TR-7 

SYSTEMS  APPROACH  TU 
INSTRUCTION. 

AO-6  1 9  1*6 

•  •  • 

TR-B 

ESSENTIAL  PRINCIPLES  OF 
PROGRAMED  INSTRUCTION, 

*0-616  296 

•  •  • 

TR-9 

COMPUTER-BASED  INSTRUCTION. 
AD-619  199 

•  •  • 

TR-12 

SOCRATES,  A  COMPUTER-BASED 

instructional  system  in  theory  ano 
research. 

*0-637  696 

•  •  • 

TR-27 

SOCIAL  RCINPQRCCMCNT  and 
PERFORMANCE  IN  PROGRAMED  LEARNING 
IN  ITALY, 

10-623  02P 

•INFORMATION  RESEARCH  ASSOCIATES  INC 
CAMBRIDGE  NASS 

•  •  • 

IRA-I00I9-FT-2 
NON-PAR A METRIC  PATTC*N 
RECOGNITION.  PART  It.  TNf  NON- 
OlSJOtMf  CASE* 

A0-420  TOT 

•  •  • 

TR*1 
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I 


NON-PARAMETR JC  pattern 
RECOGNITION.  PART  II*  THE  NON- 
DlSJOlNT  CASE. 

AD-628  707  ‘ 

•INSTITUTE  FOR  BEHAVIORAL  RESEARCH  INC 
SILVER  SPRING  ND 

'•-•*•■ 

THE  PSTCHOBIOLOGICAL 

investigation  of  the  development  of 

NEW  VERBAL  BEHAVIOR.  PART  I.  AN 

experiment  in  teaching  a  second 

LANGUAGES  part  II.  THE  EFFECTS  OF 
LISTENING  DISCRIMINATION  TRAINING 
UPON  ECHOIC  ACCURACY  PART  I!!. 

SOME  EFFECTS  OF  VARIOUS 
REINFORCEMENT  CONTINGENCIES  ON 
PERFORMANCES  DURING  A  COURSE  IN 
PROGRAMMED  VIETNAMESE. 

AD-697  519 

•ITEK  COR*  WALTHAM  MASS 
•  •  « 

RUSSIAN  STENOTYPE  equipment. 
(RA0C-T0R6N  329| 

A0-608  663 

•  •  « 

RUSSIAN  STENOTYPE  EQUIPMENT. 
VOLUME  It  RUSSIAN  STENOTYPE  SYSTEMS 
COOES,  COMPUTER  systems,  AND 
TRAINING. 

<R*0C-TR-6*-329-V0L-t  » 

AO-429  692 

•  *  • 

RUSSIAN  STENOTYPE  EQUIPMENT. 
VOLUME  (I.  RUSSIAN  STENOTYPE 
TERMINAL  EQUIPMENT  ANO  INPUT 
MULTIPLEXING, 

|RA0C-TR-6B-J29-V0L-2> 

AO-629  493 

•  •  • 

RUSSIAN  STENOTYPE  EQUIPMENT. 
VOLUME  III*  RUSSIAN  STENOTYPE 
TRAINING  AND  evaluation  MACHINE. 
<RAOC-TR-6*-J29-V0L-3» 

AO-429  499 

•  •  • 

RUSSIAN  STENOTYPE  EQUIPMENT* 
VOLUME  IV.  INSTRUCTOR'S  TRAINING 
MANUAL  POR  RUSSIAN  STCNOTTPf* 
|RA0C-TR*4»-329-V0L-M» 

AO-629  49* 


JNS-ME.L 


60*400  242- 

•LOCKHEED  NISSJLES  AND  SPACE  CO 
SUNNYV/LC  CALIF 

•  •  • 

HUNAN  rACTOfS  ASPECTS  OF  . 
DIGITAL  COMPUTER  PROGRAMING  FOR 
SIMULATOR  CONTROL* 

AD-A>7  099 

•MASSACHUSETTS  INST  OP  TfCH  CAMBRIDGE 
•  •  • 

PROJECT  MAC:  PROGRESS  REPORT 
IV,  JULY  19^4-UUL Y 
AD-481  392  •'  . 

•MASSACHUSETTS  INSTOP  TECH  CAMBRIDGE 

A  MULTIUSER  COMPUTATION 
FACILITY  FOR  EDUCATION  AND1 

RESEARCH,  ,,  .  _ 

•0-9*0  894 

*  9 

•  MASSACHUSETTS  INST  OF  TECH. '  CAMBRIDGE 
COHPUTATION  CENTER  J;  '/ 

•  •  • 

MAC-PR-! 

PROJECT  NAC* 

*0-94*  088 

•HASSACHUSETTS  INST  OP  TECH  CAMBRIDGE 
ENGINEERING  PROJECTS  LAS 
•  #  • 

0SR-9940-I 

HUMAN  USE  OP  SHORT  TERM  MEMORY 
IN  PROCESSING  INFORMATION  ON  A 

console; 

♦IS0-T0RA9  4201 
•0-409  799 

•MASSACHUSETTS  INST  OF  TECH  CAMBRIDGE 
OPERATIONS  RESEARCH  CENTER 
•  *  • 

A  GCNCRALIICO  TEtSHt  HAChIM 
OfCtStON  STRUCTURE  WITH  APPLICATION 
TO  SPEED  READING* 

*0-402  440 

PRELIMINARY  RESEARCH  On  the 
TAXONOMY  OP  SUSJECT  NATTER, 
(CS0-T0R4R  4101 
•0*410  4>B 

•melPaR  IRC  FALLS  C M UR CN  VA 

•  •  4 

TORAt  144  . 

A  STUDY  OF  SERtRALIZSo  MACHINE 
learning 
<AS0-T0R4a  1441 


0-1* 


MIC-NAV 


AO-277  Nf9 

•MICHIGAN  OH IV  ANN  AMBON  HUMAN 

performance  centem 
•  •  • 

0G773-92-T 

HO*  ASSOCIATIONS  ARE  MEMORIZED* 
(AFOSR-4V-T779TR) 

A0-4V0  »*9 

•  •  • 

TR-12 

HO*  ASSOCIATIONS  ARE  memorized* 
•r7'(AFOSR-*V«.|77»TR» 

AO-ATO  8*0 

•MILITARY  ACADEMY  REST  POINT  N  Y 
•  •  • 

SEMINAR  OF  MILITARY  COMMUTER 
’  EDUCATORS  and  COMPUTER  CENTER 
DIRECTORS, 

AO-42*  *2* 

•MITRE  CORP  BEDFORD  NASS 
•  •  • 

. ,  .w.USER  INPUT  MODE  AMO  COMPUTER- 
AIDED  INSTRUCTION, 

(ESD-TR-4B-20BI 
AO-474  7RB 

•  •  • 

SR*T  I 

programmed  instruction*  a 
SELECTED  BIBLIOCRAPNY , 

IES0-T0R42  22*> 

AO-NQN  0B4 

•  •  • 

SB  IR 

FIRST  CONGRESS  ON  THE 
INFORMATION  SYSTEM  SCIENCES* 

SESSION  IN*  automated 
INSTRUCT tONAL  TECHNIBUfS, 

ICS0-TDR4S  R7R  IR» 

AD-R27  01* 

I  li 

T0R42  22* 

PROBRAMMEO  INSTRUCTION*  A 
SELECTED  SISlflOSRAPMT 
(CSD-TDB42  22*» 

A0-20*  BIT 

•MAT (ORAL  ACAOCMT  OP  BC IE MCE 9  - 
NATIONAL  RKtCARCM  COUNCIL 
•ABN 1 ASTON  0  C 

•  ■  4  * 

t*> 

STUDENT  RESPONSE  !R  PR0«RARM«0 
INSTRUCTION.  A  SVNPOSH’N  OR 
EBPtBtRSRTAI.  JTUOItS  OP  CUE  AMO 
RESPONSE  FACTORS  IN  BR'  AP  ARB 
inoiyioual  learning  Pttn 


INSTRUCTIONAL  NED  I  A , 

A0-2BI  *24 

•  NATIONAL  ACADENY  OF  SC IENCES-Nat IONAL 
RESEARCH  COUNCIL  BASmINGTON  D  C 
COMMITTEE  ON  MILITARY  PSYCHOLOGY 

•  •  • 

NAS-NRC-PUB-78* 

educational  and  training  media: 
a  symposium; 

AO-496  817 

•NATIONAL  SCIENCE  FOUNDATION 
•ASHINGTON  D  C 

•  •  • 

PROCEEDINGS  OF  THE  1*49 

congress  international  federation 
FOR  DOCUMENTATION.  VOLUME  1 1 . 
AD-4M  9SM 

•NAVAL  ACADEMY  ANNAPOLIS  MO  OEPT  OF 

engineering 

•  •  • 

USNA-E-46-2 

A  PRELIMINARY  REPCRT  ON  THE 
USAGE  OF  TIME-SHARING  REMOTE 
COMPUTER  TERMINALS  IN  ENGINEERING 
education. 

4P-47N  G»7 

•NAVAL  ORONANCE  LIB  RMITE  OAK  NO 
•  •  • 

NOLTR-49-89 

SYNTHETIC  NERVE  N|T*ORK*, 

40-G2S  22* 

•NAVAL  PERSONNEL  RESEARCH  ACTIVITY 
SAN  PIEBO  CALIF  NAVY  T*A|NING 
RESEARCH  LAB 

•  •  * 

TRAINING  IN  COMPUTER  FlO* 

CHART  IMG  US INC  PROGRAMMED 
INSTRUCTION!  ELIMINATING  TH| 
EFFECTS  OF  MATHEMATIC*  aPTHmOE 
UPON  ACHIEVEMENT, 

•0*447  447 

•  •  • 

NPRA-SRR-4* *20 
tME  RELATIVE  EFFICIENCY  ©f 
PRITEITINi  4 NO  ft©  TYPff  OF 
PROCRANNtO  INSTRUCTION  FOR  SOLVING 
MANEUVER t NR  104*0  PROSlE**. 

A0-4S*  10* 

•NAVAL  PERSONNEL  RESEARCH  ACTIVITY  San 
OttBO  CALIF 

•  *  • 

THE  Utt  OF  OBUECtlvti  IN 
TEACHING  NATNCNATICS, 


« 


I 


*0<***22  762 

•  *  * 

USE  OF  AUTOMATEO  INSTRUCTION  IN 
*EV |EW  MATHEMATICS  FOR  THE  BASIC 
SONARMAN  COURSE  (C-J40), 
(NAVPERS-T8AR  1> 

AD-178  255 

•  •  • 

NPRA-SRR-48-I 1 
PROCRAMMEO  INSTRUCTION  FOR 

selected  cic  ratch  officer  tasks: 

I.  AN  EXPERIMENTAL  EVALUATION  OF 
THE  AUDIO  NOTEBOOK  IN  THE  TEACHING 
OF  RADIOTELEPHONE. 

*0-4*1  225 

•  •  • 

HPRA-SRR-A3-16 
programmed  INSTRUCTION  FOR 
COLLEGE  STUDENT  LEARNING  OF 

maneuvering  board  solutions;  i. 
small  step  VERSUS  'condensed* 
explanation  chapters. 

*0-4*5  A A7 

•  *  • 

STB-AA-14 

COMPARISON  OF  CONVENTIONAL  AND 
PROGRAMED  INSTRUCTION  in  TEACHING 
AVIONICS  FUNOAHENTALS. 

*0-427  1 A2 

*  •  • 

STB-AA-2A 

effectiveness  OF  programmed 

INSTRUCTIONAL  MATERIALS  DESIGNED  TO 
INTEGRATE  lo»er-lcvcl  SUPPORTING 
BEHAVIORS  INTO  HIGMIR-LCVEL 
BEHAVIORS  in  «  learning  program  for 
COMPUTER  FLO*  CHART  OCSIGN. 

A0-470  Til 

•  •  * 

T8-**-|0 

AN  EXPERIMENTAL  COMPARISON  OP 
INSTRUCTIONAL  TEChNIOUES  FOR  USE  IN 
TEACHING  COMPUTER  PROGRAM  FLQt 
CMA»T  OESIGN, 

A  O**  t  A  «G0 

*  •  * 

TECHNlCALlWLLfTIN.G#*R 

experimental  evaluation  of 

PROGRAMMED  MATERIALS  On  THE 
MUUI METER 
iO-H"  t77 

•naval  training  device  center  orlanoo 
FL* 
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variables. 

A0-A7I  BRJ 

•  •  • 

NAVTRA0EVCEN-7BR  2 
FURTHER  EXPERIMENTS  UN  COMPUTER' 
AIDED  LEARNING  OF  SOUND 
IDENTIFICATION* 

A0-A02  07f 

•  *  • 

NAVTRA0EVCEN-J2OG  | 

THE  INVESTIGATION  OF  STEP  SIZE 
AND  ERROR  RATE  IN  programmed 
INSTRUCTION. 

A0-A07  7B2 

•  •  • 

NAVTRADFVCEN-17VS  I 
ADAPTIVE  TRAINING  ANO  NONVERBAL 

behavior. 

*0-410  572 

•  •  • 

NAVTRA0EVCEN*tDI7-l 
EXPLORATIONS  IN  THE  AUTONATION 
OF  SENSORIMOTOR  SKILL  TRAINING. 
*0-4lf  QR* 

•  •  • 

NAVTRADEVCEN-jN-tNj 
PROCEEDINGS  OF  THE  NAVAL 
TRAINING  DEVICE  CENTER  AND  INDUSTRY 
CONFERENCE  (2N0»i 
*0*472  547 

•NAVAL  TRAINING  DEVICE  CENTER  PORT 
•ASMINCTON  N  V 

•  •  • 

NT0C*2V7  A 

EFFECTS  OF  PrOCRAMKCO 
PERCEPTUAL  TRAINING  ON  T*C  LEARNING 
OF  CONTACT  LANOING  SKILLS 
*0-241  777 

.  •  -V-  ’•  , 

NTOC-BO?  »  „ 

RESPONSE  Meet*  PACING,  ANO 
MOTIVATIONAL  EFFECTS  IN  TEACHING 
MACHINES 
*0*242  77V 

Nt»C*44I  I 

RESEARCH  IN  THE  AUTOMATION  OF 
ft ACHING 
*0*»»V  f»* 

«  *  • 

SPf COE VCCN* 2 4V*7*  t  V 
THE  classroom  communicator 
«rapio  mass  learning:* 

*d-4io  in  .  ' 

•NAVAL  OtAPONS  LAI  OAMLGRfN  VA 
•  •  •  ' 
NfL*f«-K-1VF47 
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fcAVf R*0EVCfN-AT*C-0|I 1*1 
StLOT  OF  TRAINING  EGUfPHfNT  ANO 
INDIVIDUAL  OIFFCRCmCCS.  THE 
EFFECTS  OF  SUBJECT  MATTER 

D-|7 


MEK-PUR 


COMPUTER  ASSISTED  INSTRUCTION: 

A  SELECTED  BIBLIOGRAPHY  AND  K«]C 
INDEX, 

A0-*5V?87  - 

9  •  9  ' 

NBL-TR-228X 

COMPUTER  ASSISTED  INSTRUCTION: 

A  SELECTED  BIBLIOGRAPHY  AND  K*K 
INDEX . 

AQ-6B?  |!J  J_'  v  ■ 

*NE»  YORK  UNI  V  NY 

;  •  •  « 

RESPONSE  MODE,  PACING,  AND 
MOTIVATIONAL  EFFECTS  IN  TEACHING 
MACHINES 
iNTDC-507  X)  _ 

AO-2A2  779 

•NCR  YORK  UNI V  N  Y  SCHOOL  OF 
engineering  and  SCIENCE 
,  *  •  • 

short-term  storage  and 
retrieval  of  pairedassociate 
material, 

AO-RS1  79? 

•OFFICE  OF  AEROSPACE  RESEARCH 
ARLINGTON  VA 

•  •  • 

OAR-AR  IQ  ..  . 

THE  AIR  FORCE-OAR  CONTRIBUTION 
TO  PROGRAMMED  INSTRUCTION. 

AO-607  073 

•OFFICE  OF  NAVAL  RESEARCH  RASHINGTON 

DC  . 

•  •  • 

0NR-ACR-I2X 

INFORMATION  SYSTEMS  SUMMARIES. 
AD-ARM  AO  I 

•OTIS  ELEVATOR  CO  BROOKLYN  N  Y 
DEFENSE  AND  INDUSTRIAL  DIV 
•  •  • 

adaptive  training  anq  nonverbal 
BEHAVIOR. 

<NaVTRAOEVCCn-IX9?  1) 

AO-AIO  >72 

•PENNSYLVANIA  STATE  UNfV  UNIVERSITY 
PARK 

*  •  • 

THE  CLASSROOM  COMMUNICATOR 
(RAPID  MASS  LEARNING) . 
tSPECCf>CEN-2AV-7-lR) 

AD-ARQ  BA3 

•PENNSYLVANIA  UNlV  PHILADELPHIA 


HOORE  SCHOOL  §F  ELECTRICAL 
ENGINEERING 

•  •  •  : 

THE  EVALUATION  OF  TECHNIQUES 
AND  DEVICES  AS  APPLIED  TO  PROBLEM 
SOLVING. 

(RADC-TDR-AR-R02) 

AD-AIR  228 

•PITTSBURGH  UN IV  PA 

•  •  • 
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